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Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the University of California for
the U.S. Department of Energy under contract W-7406-ENG-36. All company names, logos, and products mentioned herein are
trademarks of their respective companies. Reference to any specific company or product is not to be construed as an endorsement of
said company or product by The Regents of the University of California, the United States Government, the U.S. Department of
Energy, nor any of their employees. The Los Alamos National Laboratory strongly supports academic freedom and a researcher’s
right to publish; therefore, the Laboratory as an institution does not endorse the viewpoint of a publication or guarantee its
technical correctness.

Front and Back Cover: Los Alamos National Laboratory’s nuclear weapons mission is to maintain confidence in the safety,
reliability, and performance of the nation’s enduring nuclear weapons stockpile. In the past, we ensured confidence in the stockpile
through nuclear testing and continuous development of new weapons. Today, absent underground testing, we are meeting the
challenge of our mission through capabilities being developed in the Stockpile Stewardship Program. On the cover, we highlight
some of these capabilities (further details are provided in the Nuclear Weapons section in this document). The front cover shows the
pulse-power supply room for the first axis of the Dual-Axis Radiograph Hydrotest (DARHT) Facility. The 32 pulse-power units on
the right provide the accelerating voltage to the 64 accelerator cells in the upper hall of the DARHT Facility. The equipment rack
on the left controls the operation of the DARHT Phase 1 accelerator. The image to the upper left on the back cover is the DARHT
Phase 1 insertable beam dump used for tuning the accelerator before transporting the electron beam to the DARHT firing point
and producing x-rays to illuminate explosively driven objects. The simulation to the upper right on the back cover shows a container
response to pressure using traditional analytical methods. A better understanding of the deformation on the individual elements will
help eliminate catastrophic accidents. The eight small frames to the left show a comparison between measurement (left column) and
calculation (right column) of a multiframe high-explosive detonation (at 1.0, 2.1, 3.2, and 4.3 microseconds) using proton
radiography. The simulation to the lower right shows a three-dimensional Richtmyer-Meshkov instability calculation that models
the growth of disturbance.
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PREFACE

XIPREFACE
The Los Alamos National Laboratory Institutional Plan is an integrated, single-document summary of the

Laboratory’s internal plans and their connections to the DOE Agreement with the President, the Department of Energy
(DOE) Strategic Plan of 1997, and various roadmaps of the Department. This document meets the DOE Institutional
Planning requirement as well as the Institutional Planning requirements in the contract between DOE and the
University of California for managing the Laboratory. The links among the Department plans and roadmaps, the
Laboratory Strategic Plans, the Laboratory program plans, and the infrastructure and support plans are more clearly
visible because they are summarized in one document.

In Section I of this plan, we set forth our vision and mission, illustrating their relationships to the DOE vision and
mission, and the strategic objectives in the current Los Alamos Strategic Plan are summarized. We list the currently
defined capabilities and present the essential competency-strengthening activities that enhance the vitality of the
Laboratory.

Section II describes the plans and programs that fall under the administration of the Deputy Director for Science,
Technology, and Programs. They are grouped by the three Associate Laboratory Directorates, which are Nuclear
Weapons, Threat Reduction, and Strategic and Supporting Research. In this section, we address how we measure our
science and technology performance through the contract between the University of California and the Department,
and we demonstrate that our programs and activities address DOE’s Strategic Objectives. Through these links, we
illustrate that our programs support the Secretary of Energy’s 1999 Agreement with the President of the United States.

The first part of Section III contains the plans and activities that are the responsibility of the Deputy Director for
Operations. Here we summarize our plans for advancing the implementation of the Integrated Safety Management
System and for addressing basic safety and health. We also describe our environmental management plans and our
improved facilities planning. In addition, we present a brief summary of our plans for managing and enhancing security
at the Laboratory, including internal security and counterintelligence, operational and cyber-security, and the basic
Security and Safeguards program.

The second part of Section III summarizes the plans and activities for areas that are the responsibility of the Deputy
Director for Business Administration and Outreach. These include plans such as those related to the workforce,
community and industrial relations, business operations, and information management. We also address how we
measure our performance in administrative and business areas through the contract and illustrate how our activities and
objectives tie to the DOE Corporate Management Strategic Goal.

The budget data provided in this document reflect the actual funding and full-time equivalents (FTEs) for FY98
and the Laboratory’s funding and FTE projections for FY99. The projections for FY00 and beyond reflect the
Laboratory’s request of new Budget Authority (BA), as of publication of this document.

For copies of this document or for more information, please contact

Institutional Plan,
STB Planning Team
Mail Stop M719,
Los Alamos National Laboratory,
Los Alamos, NM 87545
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DIRECTOR’S STATEMENT

John C. Browne

XIIIDIRECTOR’S STATEMENT
We at Los Alamos National Laboratory are proud of

our service to the nation over the past 56 years. We are
equally proud of and excited by the responsibilities and
challenges of our current mission, enhancing global
security. We see a future for the 21st Century that requires
the very best in science and technology to meet the
emerging challenges to national security. We also recog-
nize that we are in a defining period for our future, and
our performance and integrity are being challenged as
never before. Los Alamos accepts the challenge and is
taking steps to meet it.

The external environment (technological, social,
political, regulatory, and economic) has always been a
powerful influence on the Laboratory. These forces are
more diverse, dynamic, and unpredictable than ever
before. Thus our planning includes a strong element of
flexibility to ensure that we are able to demonstrate
leadership and are able to respond with scientific, engi-
neering, and technical solutions to a wide range of
national challenges as they emerge. In addition, we are
improving safety, security, operations, cost effectiveness,
and responsiveness in order to accomplish this mission
and respond to our constituencies.

Although the Cold War has been over for almost a
decade, events of the past year demonstrate that the world
remains a dangerous place. Two countries have conducted
nuclear tests and have declared their intention to adapt
their nuclear capabilities for potential weapons use. Other
countries are developing ballistic missiles that could
threaten the United States or our allies. It seems likely that
some or all of these countries are considering weapons of
mass destruction, including nuclear weapons, as the
warheads of choice for these missiles. In light of these
threats, the U.S. nuclear deterrent remains essential to the
nation’s defense.

Stockpile Stewardship, our core mission, is designed
to ensure the safety, reliability, and performance of the
nation’s nuclear weapons without nuclear testing. We
recently completed the third annual formal certification
process in which I certified to the Secretaries of Defense
and Energy that the Los Alamos weapons in the stockpile
are currently safe and reliable. In the absence of nuclear
testing, providing this assurance requires a multidisciplinary
approach that includes theory, advanced computation,
experimentation, and materials science, in conjunction
with modern manufacturing techniques.

Stewardship is a dynamic process in which the
weapons move from surveillance to evaluation to a
response to any problems that are found. The program

will continue developing the technology, facilities, and
infrastructure to carry out our responsibilities more
effectively and provide opportunities for the next genera-
tion of weapons experts to gain relevant theoretical,
experimental, and engineering experience.

The strength of the U.S. nuclear deterrent has helped
to establish the conditions for cooperative threat reduc-
tion. We will continue to provide technical expertise for
threat reduction and help the nation maintain continued
vigilance to ensure that our national security is not eroded
by threats such as the proliferation of nuclear weapons.
Chemical and biological weapons in the hands of either
nation-states or sub- or transnational terrorist groups are
of growing concern. Capabilities at the Laboratory are
being used to reduce threats to U.S. security from these
weapons of mass destruction. In addition, new threats to
our information and physical infrastructures have
emerged, many of which demand new ideas and tech-
nologies to enhance our ability to address them. We
contribute to national efforts to address these threats
using particular strengths that include advanced intelli-
gence techniques, sensor development, weapons materials
expertise, modeling and simulation, and complex systems
engineering.

Environmental management is also an extremely
important part of our institutional mission responsibilities.
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XIV We are working to clean up the environmental legacy of
the Cold War while improving our operations by using
more environmentally friendly products and reducing the
amount of waste generated by the Laboratory. Los Alamos
National Laboratory is cleaning up its site and is demon-
strating that it is a key national resource for the develop-
ment and integration of leading-edge science and tech-
nologies to solve environmental problems.

In addition, we are developing and implementing
programs that provide technical solutions to other
strategic problems affecting global security, including
environmental and energy security, and the application of
biosciences to strategic national needs, including health
security. This mission component includes the develop-
ment and implementation of a broad program of high-
quality, basic research that adds to the national and
international scientific knowledge base and underpins
applied programs. All of our mission components require
that we maintain strong interactions with other national
laboratories, universities, industry, and government so
that we remain alert to emerging national challenges
having potential scientific solutions and so that we are
aware of the latest scientific and technological advances
achieved elsewhere.

Sustained excellence in mission execution requires that
we are continually reinvigorated with fresh ideas and new
people in state-of-the-art facilities. Scientific institutions
must have some resources that allow their researchers to
pursue new innovative ideas that are too embryonic for
programmatic focus. The ability to direct resources to
such work is often the difference between institutional
excellence and mediocrity. The Laboratory-Directed
Research and Development (LDRD) program is the
engine that drives the creation of powerful scientific and
technological capabilities for our mission. Continued
support for the LDRD program is vital to the long-term
health of the Laboratory.

As an institution dedicated to public service, it is
crucial that all our activities be carried out in a safe,
healthy, and environmentally benign manner. The
objectives for safety and the environment in the current
management and operating contract between the Depart-
ment of Energy (DOE) and the University of California
contain ambitious goals for the Laboratory. Sustained
progress will allow us to achieve those goals as we progress
past the milestones established in our contract.

There is no question that protecting our nation’s most
vital secrets is an integral part of achieving our mission
and must always be foremost in our minds and actions.
Working with DOE and the other defense laboratories,
we are taking decisive steps to improve our safeguards,

security, and counterintelligence programs and, in
particular, to provide enhanced and prompt measures for
cyber-security.

Essential to mission accomplishment is infrastructure
development. We are significantly increasing our efforts to
enhance our physical site to ensure mission accomplish-
ments now and in the long-range future. Laboratory
operations will be carried out in a cost-effective manner,
with a view toward continual responsibility for steward-
ship of resources provided by our sponsors.

The Laboratory has a stake in improving the science
education, economic development, and health of the
communities surrounding it. We remain committed to
demonstrating to northern New Mexico communities
that we are a good neighbor. We intentionally set a high
standard for ourselves with challenging metrics on
regional economic investment, involvement, and out-
reach. Although I am gratified by our midterm report-
card grade of “outstanding” from a recent DOE assess-
ment, we know that the real test is continued excellence.

Without outstanding people, meeting our mission
goals and operating objectives would be impossible.
Workforce planning and management, recruitment,
professional development, diversity, an enhanced quality
of work life, and a work environment of mutual respect
are all key to mission accomplishment.

We have many opportunities and challenges before us
and we are invigorated by them. We are ready to enter the
new millennium with renewed dedication to attaining
our vision to be a key national resource for the develop-
ment and integration of leading-edge science and technol-
ogy to solve problems of national and global security. We
will not only carry out our mission, we will do it well.
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A. LABORATORY VISION
In its Strategic Plan (1999–2004), Los Alamos

National Laboratory expresses its vision as follows:
Los Alamos National Laboratory is a key

national resource for the development and
integration of leading-edge science and
technology to solve problems of national and
global security.

This vision flows from the Laboratory’s ability to address
complex problems that require integration of an array of
disciplines and a variety of capabilities with specialized
and even unique facilities.

The Laboratory vision embodies the Department of
Energy (DOE) vision, which is reiterated in the 1999
Performance Agreement with the President. Laboratory
programs contribute to relevant elements of the DOE
vision. The DOE vision is as follows:

The Department of Energy, through its
leadership in science and technology, will
continue to advance U.S. energy,
environmental, economic, and national
security by being:
 • A key contributor to ensure that the United

States has a flexible, clean, efficient, and
equitable system of energy supply and end-use
with minimal vulnerability to disruption;

• A vital contributor to reducing the global
nuclear danger through its national security,
nuclear safety, and nonproliferation activities;

• A world leader in environmental restoration,
nuclear materials stabilization, waste
management, facilities decommissioning, and
pollution prevention;

• A major partner in world class science and
technology through its National Laboratories,
research centers, university research, and its
educational and information dissemination
programs; and

• A safe and rewarding workplace that is
recognized for business excellence, nurtures
creativity, is trusted, and delivers results.

B. LABORATORY MISSION
The Laboratory defines its mission as follows:

We enhance global security by
• ensuring the safety and reliability of the U.S.

nuclear weapons stockpile,

• reducing threats to U.S. security with a focus on
weapons of mass destruction,

• cleaning up the legacy of the Cold War, and
• providing technical solutions to energy, environ-

ment, infrastructure, and health security problems.

The Laboratory mission is consistent with and defines
our vital contribution to DOE’s mission. The DOE’s
mission is reiterated in the 1999 Performance Agreement
with the President as follows:

To foster a secure and reliable energy system
that is environmentally and economically
sustainable, to be a responsible steward of the
Nation’s nuclear weapons, to clean up our
own facilities and to support continued
United States leadership in science and
technology.

C. STRATEGIC OBJECTIVES AND
STRATEGIES

The Laboratory, in its Strategic Plan (1999–2004), has
presented a set of five-year strategic objectives and
strategies. These objectives and strategies are established
within the context of the evolving external environment,
the desirability for flexibility to address a wide
range of potential futures that could emerge, and the
Laboratory’s near-term programmatic commitments. The
successful pursuit of these strategies and achievement of
the objectives are significantly enhanced through the
operation of the Laboratory by the University of Califor-
nia (UC), for the Department of Energy.

In its programmatic areas, the Laboratory strives to
meet and exceed customer requirements and to improve
overall relations with its customers. The Department of
Energy and other agencies that fund Laboratory programs
have established programmatic requirements in stockpile
stewardship, nonproliferation and arms control, and
environmental restoration, as well as in basic and applied
research addressing civilian needs. The Laboratory will
move aggressively to meet these requirements. The
Laboratory has also established strategies to develop
appropriate programmatic areas and to prepare the
Laboratory for unpredictable, emerging challenges by
ensuring a strong and diverse science base. Further, the
Strategic Plan sets strategies to strengthen partnerships
with other highest-quality science and engineering
institutions. The Associate Laboratory Directors are
developing Supporting Plans to the Laboratory Strategic
Plan. Programs and plans for Science and Technology are
discussed in Section II.
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The Strategic Plan also sets challenging objectives for
Laboratory operations. The aging physical infrastructure
of the Laboratory must be improved to achieve increased
effectiveness. Additionally, the plan sets expectations for
outstanding operational and administrative effectiveness.
The objectives challenge the Laboratory to achieve new
levels of excellence in safety; security, counterintelligence,
and protection of sensitive information; environmental
protection; and health.

Objectives are established for continued improvement
in community interaction and relations. Partnership and
alignment between the Laboratory and the community
are critical to success.

In addition, objectives are set to establish workforce
programs to achieve outstanding performance in recruit-
ment and retention of excellent talent, diversity, profes-
sional development, and workforce planning and man-
agement. The Strategic Plan challenges the Laboratory to
be an “employer of choice” that creates opportunities for
each employee to reach the highest level of achievement
in an atmosphere of mutual respect. Objectives, strategies,
and specific plans and activities for operational and
business areas are discussed in Section III.

The strategic perspective represented by the Strategic
Plan will be realized through measurable goals and objec-
tives developed by the Laboratory Associate Directorates
and by the divisions and program offices they oversee.

D. LABORATORY CAPABILITIES
A key component of the Laboratory’s strategic plan is

the integration of science, technology, and programs with
the objective of achieving excellence and cost effectiveness
in research and programmatic performance. To achieve
this integration goal, the Laboratory must manage its
capabilities, which comprise scientific, engineering and
technical teams and research facilities so that it can respond
to near-term programmatic responsibilities and position
itself for future programs of importance to the nation.

To manage its capabilities effectively and as part of its
overall planning activity, the Laboratory has undertaken
an effort to identify both those capabilities that are essential
to performing its current mission and those expected to be
crucial in evolving missions. To identify these Laboratory
capabilities, the following set of guiding principles was
established to provide a framework for the process:

• A consistent lexicon must be developed that can be
used across the Laboratory for strategic planning
purposes.

• The list of capabilities must be kept to a manageable
number.

• Capabilities are not simply disciplines; a capability
generally comprises several disciplines.

• Capabilities support multiple programs and projects
and are not themselves program/project elements.

• All Laboratory scientific/technical activities are
encompassed by the capabilities (an activity can be
included in more than one capability).

• Generally, the skills comprising a capability will
reside in more than one division.

• Theory and experiment are embedded in all
capabilities.

Using these principles and the following sources of
information, the Laboratory developed and adopted a
preliminary set of capabilities (see Table 1):

• two earlier versions of Laboratory capability lists;
• Los Alamos technical division Web pages;
• skills inventories provided by divisions;
• division self-assessments; and
• an organizational profile document.

This set is being refined with input from the Laboratory
organizations, and each capability is being defined.

In support of the Laboratory strategic plan, each
Associate Laboratory Director is preparing a supporting
plan. Each supporting plan will include an analysis of the
capabilities required by the directorate to execute the
programs within the directorate as well as those capabili-
ties required by the programs to which it contributes in
the other directorates. This enables the Laboratory to
determine whether it is missing essential capabilities or
whether some programs are overstaffed. The capability set
and the requirements data from the directorates will, for
example, be valuable to workforce planning activities and
to strategic hiring plans.

E. COMPETENCY-STRENGTHENING
ACTIVITIES
1. University of California–Directed
Research and Development

The UC and Laboratory leaders recognize the value of
synergistic interactions among the UC campuses, the
Laboratory, and New Mexico institutions of higher
education. UC returns a portion of the Laboratory
management fee to the Laboratory Director for research
or research-related activities. The Laboratory UC Coordi-
nation team administers these University of California–
Directed Research and Development (UCDRD) funds
for collaborative research projects involving Los Alamos
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and participating universities—University of California
campuses and four New Mexico universities (New
Mexico Highlands, New Mexico State, New Mexico
Tech, and the University of New Mexico).

The funding supports the following programs:
• Collaborative UC/Los Alamos Research Program

- up to $55,000 for each competitively selected
collaboration with UC campuses.

- research areas—materials science, bioscience and
biotechnology, and earth and environmental
systems.

• University of California Research Partnership
Initiatives
- seed funding for collaborations with UC

campuses.
- required potential for future external funding.

• New Mexico Universities Collaborative Research
- up to $55,000 for each competitively selected

collaboration with New Mexico universities.
- research areas—bioscience and biotechnology,

earth and environmental systems, materials and
manufacturing, and satellites and remote sensing.

• New Mexico Universities Research Partnership Initiatives
- seed funding for collaborations with New Mexico

universities.
- required potential for future external funding.

These programs help make world-class capabilities
and facilities available to researchers, broaden student
training and recruitment opportunities, develop profes-
sional ties between the institutions, and strengthen
strategic Laboratory capabilities.

The UCDRD activities focus on collaborative research
in the areas of materials, bioscience, and earth and environ-
mental systems. There are more than 70 projects within
these broad research categories with about half the projects
in the materials science category. For example, in materials
science there are efforts devoted to using novel conjugated
polymers that can be modified to enhance their use in
separating gases or liquids. Other researchers are developing
neutron scattering techniques and instruments to obtain
quantitative information on the structure and mechanical
properties of grossly anisotropic materials.

Earth and environmental studies include enhancing
our understanding of plate tectonics, using ocean corals to
document changes in ocean mixing rates, and examining
the relationships between seismic attributes and reservoir
properties.

The biotechnology research includes development and
computer implementation for representing mutational
relationships among DNA sequences and for understand-
ing the mechanisms of protein folding that produces a
protein’s three-dimensional structure and dynamics.

Table 1. Los Alamos Capabilities.

Accelerator Science and Engineering

Actinide Science

Atmospheric, Climate, and Ocean Science

Biophysics

Cell and Molecular Biology

Chemical Analysis

Chemical and Materials Synthesis

Computer Systems and Architecture

Condensed Matter Physics

Data Acquisition, Analysis, and Visualization

Diagnostics and Instrumentation

Functional and Structural Genomics

Geosciences and Engineering

High-Energy-Density Physics

High Explosives and Detonation Science

High-Performance Computing

Hydrodynamic/Fluid Dynamic Methods and Applications

Manufacturing Technology

Materials Processing, Fabrication, and Characterization
(includes high magnetic fields)

Mathematical and Computational Methods

Mechanical Design and Fabrication

Metallurgy

Modeling and Simulation

Nonlinear and Complex Systems

Nuclear Physics and Chemistry

Optical Science and Technology

Particle Physics

Plasma Physics

Polymer Science and Applications

Process Modeling and Engineering

Proton and Electron Beam Accelerators and Applications
(includes neutron science)

Pulsed-Power Technology

Risk Assessment and Safety Analysis

Sensor Technology

Separations Science

Space Sciences (includes space physics, astrophysics, and planetary
science)

Systems Engineering and Analysis

Test and Evaluation
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The UCDRD initiative is fostering more effective use
of the UC system’s unique capabilities as well as enhanc-
ing collaborative opportunities for New Mexico institu-
tions. The result will be a strengthened partnership
between UC, including the Laboratory and DOE, as well
as an enhanced relationship with the state institutions.

2. Laboratory-Directed Research and
Development (LDRD)

The Laboratory-Directed Research and Development
(LDRD) program is authorized by Congress as a means
for the Laboratory to maintain its scientific and techno-
logical vitality. Through the LDRD program, the Labora-
tory invests in innovative research and development
(R&D) projects commensurate with its mission, with the
objective of extending its science and technology capabili-
ties. The LDRD budget consists of both operating and
capital equipment funds that are generated through the
application of a uniform assessment to direct-funded (all
DOE and reimbursable Work for Others) programs at
Los Alamos. LDRD annual funding is limited by Con-
gress to a maximum of 6 percent of the Laboratory
operating budget.

A breakdown of the LDRD program actual and
projected costs from FY98 through FY05 is shown in
Table 2. In FY98 the DOE-approved assessment rate was
6 percent, and the actual Laboratory operating costs were
$1,187 million.

The LDRD program is subject to Congressional
authorization, DOE regulations and orders (primarily
DOE Order 413.2), and the prime contract between the
University of California and DOE. The Institutional
Management Branch of the DOE Albuquerque Opera-
tions Office oversees the LDRD program.

a. LDRD Program Structure

For FY99 and future years, the LDRD program consists
of two components with distinct institutional objectives:
exploratory research (ER) and directed research (DR).
Before FY99, the LDRD program had three components:
individual projects (IP), competency development (CD),
and program development (PD). The relationship between
the old and new program structures is described below. In
FY98 LDRD funded 300 projects for a total expenditure of
$65 million. The funding distribution among the three
FY98 components (IP, CD, and PD) was nominally one-
third, one-half, and one-sixth, respectively.

All LDRD projects are selected through competitive
processes involving scientific review by managers and/or
peers. Three ways in which LDRD extends Laboratory
science and technology capabilities are (1) exploring new
ways of tackling mission problems, thereby identifying
opportunities to execute mission objectives in a cheaper,
faster, or better way; (2) developing new capabilities in
areas of expertise needed to fulfill the mission, perhaps
adding multidisciplinary approaches that provide new
insight; and (3) broadening the fundamental science and
technology base in areas that underpin the Laboratory’s
ability to execute its mission.

Exploratory Research Projects

The ER component of LDRD funds smaller projects
that are up to 36 months in duration and employ one to a
few scientists and engineers. The projects are at the
forefront of science and technology in disciplines under-
pinning the Laboratory mission. Like its predecessor, the
IP component, the ER component will continue to
support the most fundamental and far-reaching science
and technology. One third of the overall LDRD budget is
typically allocated to this component. Project support is
available in ten disciplinary categories:

Table 2. Projected Funding for Laboratory-Directed Research and Development ($M).1

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Operating 65.0 72.0 72.0 72.0 72.0 72.0 72.0 72.0
Capital Equipment 2.7 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Total 67.7 74.5 74.5 74.5 74.5 74.5 74.5 74.5

1Projected amounts for FY00 and beyond are subject to approval in accordance with DOE Order 413.2.
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• atomic, molecular, optical, and plasma physics,
fluids, and beams;

• biosciences;
• chemistry;
• science and software engineering;
• engineering sciences;
• geosciences, space sciences, and astrophysics;
• instrumentation and diagnostics;
• materials sciences;
• mathematics, simulation, and modeling; and
• nuclear and particle physics.

Directed Research Projects

Directed research is the component intended to
address the longer-term Laboratory strategy and is most
influenced by the Laboratory’s scientific management.
The projects in this component, “strategic scientific
thrusts,” are meant to be conscious and deliberate
investments that will achieve defined institutional
objectives. These projects, like the ER component, are up
to 36 months in duration. Their objectives may be to
develop new capabilities or competencies, or to support
programs, so the new DR component combines elements
of the older CD and PD components of Laboratory-
directed research. The strategic thrusts will generally be
somewhat larger coherent investments than those in the
ER component, with a single and unifying strategic goal.
However, the thrust may comprise a number of distinct
and complementary tasks. This component of the LDRD
program will be funded at a level equal to about two-
thirds of the total program.

The Director has decided that the formulation of the
science and technology strategies for the Laboratory will
be led and monitored by the Deputy Laboratory Director
for Science, Technology, and Programs (DLDSTP)
working in close coordination with the three Associate
Laboratory Directors (ALDs). The DLDSTP will also be
responsible for overseeing and managing the LDRD
program, which should make it easier to align investment
of the LDRD resources with the goals and needs outlined
in the Laboratory Strategic Plan.

b. Selecting LDRD Projects

The Laboratory Director leads the LDRD program
through a formal process to impose accountability in the
selection, execution, and documentation of projects. All
projects are selected through competitive review by peers
and/or scientific managers. Innovation and scientific
excellence are key selection criteria. All projects must
address science and technology areas that support the

Laboratory’s mission, and decisions on project funding are
ultimately made by the Director.

The annual LDRD proposal cycle begins in January
with a formal call for new proposals for LDRD projects.
Detailed guidelines are provided in the calls for each
LDRD component. These guidelines include estimates of
component funding for planning purposes and back-
ground on the research and development areas that will
be supported. Successful proposals must provide a
statement of work annually.

New ER proposals are reviewed by one of ten LDRD
technical category teams. Proposals are evaluated and
ranked according to the scientific and technical merit,
creativity, and originality of the proposed effort, and the
ability of the team to succeed within the budgetary
constraints. Continuing ER proposals are subject to
scientific management review and annual review by the
relevant ER technical category team. Funding is extended
for another fiscal year if the projects were previously
approved for multiyear funding and if the researchers
made appropriate progress toward their stated objectives.

The DR component solicits proposals in two phases.
The first phase consists of a call for brief “preproposals” that
identify LDRD investment opportunities supporting the
Laboratory Strategic Plan. The preproposals are assessed by
an ad hoc review team chaired by the DLDSTP. Based on
the information submitted in the preproposals, the ad hoc
team recommends to the DLDSTP and the three ALDs
the science and technology thrusts that should be part of
the call for full proposals. The DLDSTP and the ALDs
make the final decision on the preproposals and issue the
call for full proposals. This call is targeted at specific authors
and specific scientific thrusts and includes a budget
estimate. Once the full proposals are received, they are
reviewed by the DLDSTP and ALDs, and a portfolio of
proposals is selected for funding as projects.

c. The Success of LDRD

Los Alamos National Laboratory’s core mission is to
enhance global security by ensuring safety and confidence
in the U.S. nuclear weapons stockpile, developing
technical solutions to reduce the threat of weapons of
mass destruction, and reducing the environmental and
nuclear materials legacy of the Cold War. LDRD is a vital
tool in the support of this mission.

The quality of LDRD-supported research and
development is demonstrated by a significant number of
related awards, scientific publications, and patents. In
1998 LDRD-supported scientists continued to garner
national and international recognition for their work,
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including recognition by the American Physical Society,
the American Geophysical Union, the Optical Society of
America, the Royal Institute of Technology (Stockholm),
the Japanese Society for the Promotion of Science, and
the International Woman’s Forum, among others.
Laboratory scientists working on LDRD projects were
also recognized with awards that included two von
Humboldt Research Awards, the Francis M. Pipkin
Award, the Hardy Award, a Fulbright award, and the
Smoluchowski Award. The number of publications
stemming from LDRD research continues to be substan-
tial, with LDRD scientists citing some 460 publications
in refereed journals. During the past several years, more
than 30 percent of the patents awarded to the Laboratory
derived from LDRD work, and 60 percent of the R&D
100 awards were the result of LDRD investments.
These achievements attest to the far-reaching and
groundbreaking nature of LDRD research. The LDRD
program also provides a valuable tool for attracting new
talent to the Laboratory. In FY98 208 postdoctoral staff
members participated at significant levels in LDRD
projects. Of these, about one-fourth will become perma-
nent Laboratory employees, rejuvenating our work force
and contributing to our central mission.

The following LDRD projects have been chosen to
highlight just a few of the significant contributions to
fundamental science and national security areas.

Determining the Neutron Lifetime and Developing an
Ultracold Neutron Source

We are developing a new experimental technique to
measure the beta-decay lifetime of the neutron with over
an order of magnitude improvement in accuracy as
compared with current experimental techniques. In
addition, we are developing a new type of ultracold
neutron (UCN) source that will give an increase of several
orders of magnitude in the ultracold neutron densities
available for a number of experiments. In collaboration
with Harvard University, we have constructed the
experimental system for (1) magnetically trapping
ultracold neutrons produced by scattering cold neutrons
in superfluid helium and (2) observing the decay of the
trapped neutrons by scintillation light produced in the
superfluid helium. This apparatus has been installed on a
cold-neutron beam line at the National Institute of
Standards and Technology reactor, and we have been
studying background signals that are caused by the
materials chosen for internal neutron shielding.

We have directly measured the ultracold neutron
production rate from inelastic scattering of cold neutrons

in solid deuterium at temperatures near 4 Kelvin. This
measurement employed a cryogenic system built at the
Laboratory that cooled a 1-liter sample of solid deuterium
and had provisions for separating and collecting the
ultracold neutron from the incident cold-neutron beam.
We also developed a crude ultracold-neutron energy
spectrometer to measure the kinetic energy spectrum of
the ultracold neutron that was produced. This apparatus
was operated at the Hahn-Meitner Institut in Berlin,
Germany, and the experimental results agreed well with
results of Debye model calculations.

Finally, the principal investigator invented a new type
of UCN source, based on the scattering of cold neutrons
in solid deuterium but employing its own dedicated low-
duty-factor neutron spallation source. The basic idea is to
enclose a tungsten spallation target within a polyethylene/
beryllium flux trap/moderator assembly that contains a
1-liter sample of solid deuterium coupled to a UCN
extraction pipe. Initial calculations show that an increase
of up to several orders of magnitude in UCN density is
possible compared with presently operating sources.

Multiscale Science for Science-Based Stockpile
Stewardship

Multiscale science refers to the analysis of problems
whose dynamics are determined by the interaction of
physical processes that occur on many, often widely
different, scales of length and time. Such problems, which
have consistently defied solution, are important through-
out science and technology and are at the scientific core of
nuclear weapons. The difficulty is that current computa-
tional capabilities are not adequate to allow the smallest-
scale (microphysical) and largest-scale (macrophysical)
processes to be simultaneously resolved. Los Alamos
researchers are developing and applying rapidly emerging
multiscale science to fluid/materials mixing and materials
characterization, which are key issues in nuclear weapons
and other applications. The objectives are to create
validated, predictive models of fluid mix and material
behavior under shock compression based on microphysi-
cal descriptions of the key processes, and to ensure that
important features of the improved models are imple-
mented in the large-scale design and assessment codes.
More predictive design and assessment codes will increase
our ability to (1) identify factors associated with aging
and fabrication that lead to sensitivity in performance,
(2) relate these factors quantitatively to weapons perfor-
mance, and (3) design fabricated components whose
performance is inherently less sensitive to uncertainties.

This project, begun in FY97, is making important
progress on difficult and long-standing problems that lie
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at the heart of the nuclear weapons mission. A recent
accomplishment is the development of a new two-phase
model of fluid mix that has been used in an extensive set
of full-scale numerical simulations, confirming a funda-
mental modeling assumption: a two-phase model with
distinct pressures in each phase is required to correctly
describe mixing zone physics.

Another recent accomplishment is the development of
a discrete-element computer code for metal grains that
includes models for contact forces at grain boundaries and
provides a quantitative tool for the study of surface ejecta.
Progress has also been made in the quantitative analysis of
friction, based on molecular dynamics simulations. A
notable result has been the simulation of friction at high-
velocity, dry-metal interfaces, which has revealed a
transition in the friction coefficient above a critical
velocity. Yet another recent accomplishment is the
development of a much-improved, shock-front simulator
that eliminates numerical diffusion, captures the shock,
and handles material interfaces. The new simulator is
being applied to Nova laser experiments at Lawrence
Livermore National Laboratory.

Reaction Processes in Energetic Materials

Chemistry studies at Los Alamos and numerous other
institutions have elucidated many of the elementary
reaction pathways in energetic materials, especially in the
gas phase. One fundamental piece of this problem
remains to be addressed, specifically, the condensed-phase
chemistry. Condensed-phase kinetics is widely recognized
as the weakest link in our understanding of the decompo-
sition of energetic materials. By combining diagnostic
methods not previously available with a tightly coordi-
nated modeling effort and an array of benchmark
experiments spanning a broad set of pressure and tem-
perature conditions, we can now begin to attain truly
predictive modeling of high-explosives response. The
objective of this LDRD project is to develop a compe-
tency to predict reaction processes in energetic materials,
in particular high-melting explosives, using detailed and
reduced chemical kinetics schemes. The ultimate goal is
to develop simple, yet rigorous, models that can eventu-
ally be used in engineering calculations.

This project, initiated in FY98, has already made
significant progress. A detailed chemistry code was adapted
to simulate steady and unsteady burning of high-melting
explosives. A novel nonlinear optical technique was
developed to study the kinetics of a solid-solid phase
transition that occurs in heated high melting explosive.
This application of second harmonic generation to high-

melting explosives and other energetic materials constitutes
a fundamentally new probe in the dynamics of energetic
material decomposition, ignition, and combustion and
may apply to optical integrated devices for frequency
conversion and information encoding. Initial laser ignition
and deflagration experiments were designed, built, and
performed and, for the first time, solid-solid phase transfor-
mations were shown to occur on combustion time scales.

Dynamic Fracture of Heterogeneous Materials

In recent years, we have seen the increasing importance
of engineered multiphase materials in all applications.
Traditional engineering treatment of these materials would
be to model them as homogeneous and neglect the
microstructures. However, these modern materials are
heterogeneous at the microscopic level, and this heteroge-
neity plays an essential role in attaining the desired struc-
tural response in such areas as strength, stiffness, constitu-
tive behavior, and fracture resistance. At the same time, it is
inevitable that all heterogeneous materials have defects, and
very often these defects exist in the form of microcracks
that may grow into macroscopic cracks under service
conditions. If the applied loads in service are high enough,
these macrocracks can become unstable. An unstable crack
propagates dynamically in a solid, with a velocity equal to
some substantial fraction of the material’s elastic shear-wave
speed. We have observed, for example, crack velocities as
high as 5 × 103 meters per second. This rapid material
separation will damage the integrity and function of the
material and will lead to catastrophic failure. Consequently,
the ability to provide accurate quantitative estimates of the
constitutive behavior and flaw tolerance of modern
materials is a direct concern for preventing and controlling
fracture in all kinds of applications.

The objective of this project is to investigate the funda-
mental aspects of the process of dynamic fracture propaga-
tion in heterogeneous materials. We focused on three
important (but poorly understood) aspects of dynamic
fracture for materials with heterogeneous microstructure.
These aspects include the appropriateness of using a single-
parameter asymptotic analysis to describe dynamic crack-
tip deformation fields, temperature rises at the tip and
on the flanks of a running crack, and the constitutive
modeling of damage initiation and accumulation.

We have made significant progress on experimental
characterization of the mechanical properties of the
PBX9501 high explosive and the PBS9501 sugar mock-
simulation material. This includes measuring the fracture
behavior and fracture toughness of the PBS9501 sugar
mock-simulation material. We also obtained a direct
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measurement of strain field evolution during dynamic
impact of the PBX9501 high-explosive material using a
speckle photography technique. In addition, we devel-
oped a physically based micromechanical constitutive
model that describes the thermomechanical behavior of
the heterogeneous materials. This model has been
implemented into an explicit, finite-element code to
simulate the experiments and will be used as a design tool
for simulating fracture processes.

Advancing X-Ray Hydroradiography

Future radiography must diagnose a complete
hydrodynamic test from many views and at many times
throughout the critical phase of the implosion to create
high-resolution, three-dimensional, time-dependent (3-
D[t]) images of the entire event. An LDRD project
started in FY97 addresses this important issue in several
ways. Among these are developing tools for modeling,
simulation, and complex analysis of the multiaxis, time-
dependent, x-ray radiography source; measuring the
fundamental physics parameters and studying the
fabrication techniques to produce large-area semiconduc-
tor photocathodes; developing the capability to design
and then prototype advanced, electron induction-
accelerator structures; and understanding and modeling
intense beam-target interactions.

Significant progress has been made in determining the
minimum number of views needed for accurate recon-
struction of data from hydrodynamic tests. Simulations
have been made to resolve the ambiguities between 3-D
features and actual mix, and the researchers have identi-
fied thick-object scattering as the ultimate limit on x-ray
hydroradiography. Small-area samples of boron-doped,
hydrogen-terminated, 111-crystalline diamond have been
fabricated and tested. These samples have good efficien-
cies and show no deterioration of the average, bulk time-
independent properties. The researchers simulated
emittance growth resulting from high-current beam
profiles interacting with nonlinear self-fields and electro-
magnetic fields induced in accelerator structures. Simula-
tions of emittance growth through an entire induction
accelerator structure have been started, and the researchers
are finding that high-current-induced wakefields couple
to the outer wings of the beam-current profile. They have
extended hydrodynamic simulations to predict behavior
of high-density plasma erupting from a bremsstrahlung
target under irradiation by an intense electron beam.

The Molecular Basis of Universal Scaling Laws in Biology

Virtually every aspect of an organism’s biology is
affected by its size, as evidenced by the empirical “allomet-
ric scaling laws” that relate biological quantities to mass
(M). One of the best-known of these laws, governing
metabolic rate, or power (P = P

o
M3/4), applies to organ-

isms from bacteria to vertebrates and relates to others
involving the scaling of drug doses, effects of exposure to
toxic substances or radiation, and longevity (L = L

o
M1/4).

The principles underlying these laws are clearly funda-
mental to biology and must be understood. We have
made recent advances that put us in a unique position to
contribute to the understanding of these principles. A
theoretical model has been developed (Science 276, 122
[1997]) that shows that the M3/4 dependence of metabolic
rate in metazoa can be understood from fundamental
physical principles governing the transport of essential
resources in biological distribution networks. We have
shown that the relationship for metabolic rate spans more
than 26 orders of magnitude of mass and encompasses
single cells, mitochondria, and the enzyme molecules of
the respiratory complex, as well as the largest and smallest
animals. This relationship provides a molecular basis for
the understanding of allometry. Finally, we have shown
that the expressions for metabolic rate and longevity
suggest that all aerobic organisms are allocated the same
amount of metabolic energy per unit mass per life span.

Theoretical and experimental approaches are helping
us understand these issues. We are examining how the
theoretical model may be generalized to allow us to
understand cellular and subcellular processes: studying the
molecular and cellular basis for variations in mass coeffi-
cients P

o
 and L

o
 among taxa and uncovering the reasons

for the correlation between the laws governing O
2

metabolism and longevity. The results will advance our
understanding of the molecular, cellular, and higher-order
phenomena that are responsible for the allometric laws
and their implications for human health and quality of life.

Sensors for Point Detection of Biological and Chemical
Warfare Agents

Detecting biological and chemical warfare agents is of
increasing concern to us because of the possibility that
rogue actors on the world stage will develop weapons
based on such agents. Sensors for these compounds can
be used for troop protection and monitoring, treaty
verification or covert facility monitoring, and civilian
protection in situations like the Tokyo subway bombing
that exposed victims to the nerve agent Sarin. Although a
wide range of different detection systems is available, they
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are typically too slow, bulky, insensitive, or costly. Further-
more, the current discussion surrounding exposure to
chemical warfare agents by participants in the Gulf War
clearly indicates that current systems are not reliable
enough. Sensing (identifying and quantifying) these
compounds or organisms is an extremely complex
problem because of the wide range of physical and
chemical properties of the targets. We seek to demonstrate
plausible sensor elements that are inexpensive and reliable
and that could serve a variety of needs.

One approach is to use electrochemical methods that
draw on existing test kits for nerve agents based on
enzyme inhibition chemistry. The operating principle is as
follows: an enzyme catalyzes a reaction between available
substrates to produce an electrochemically detectable
product. The presence of a toxic agent reduces the
catalytic activity, leading to a decreased amount of
chemical products. In an electrochemical device, that
decrease reduces a measured current. Typically, a chemical
warfare agent affects certain enzyme systems in the body.
Enzymes suitable for use in inhibition-based sensors are
thus the same as those that are affected in the organism.
This class of sensors is therefore “functional,” with the
detection scheme related to the mode of action of the
agent. Using catalytic reactions blocked by the action of
the target agent provides another important advantage:
one molecule of the “poison” effectively wipes out many
catalytic events, leading to an amplification effect. This
enhances the sensitivity of the electrocatalytic sensor.

The key element of our work developing miniature,
essentially solid-state electrochemical devices is our use of
polymer electrolytes. Using these materials, we have
developed (to proof-of-concept) and demonstrated
composite electrodes for chemical and biological warfare
agent detection. The composite electrodes target a range
of different compounds, including “blood” agents,
mustard or blister agents, and biological warfare agents
such as anthrax spores. The resulting sensors could apply
to personal dosimetry, stand-alone monitors, test systems
for studying barrier efficacy (for example, does a test
vapor permeate a piece of high-tech cloth used in soldiers’
clothing?) and monitoring of natural waters.

3. Science and Mathematics Education

a. Laboratory Plan for Education Support

Education is an increasingly important component of
the Laboratory’s mission. The success of the DOE and
Laboratory missions depends heavily on the availability of a
well-educated workforce and a science-literate public. For

that reason, the Laboratory, through its office of Education
Programs, coordinates an active program to enhance
science, technology, engineering, and mathematics educa-
tion. This program, funded primarily by the DOE Office
of Defense Programs (DP), is conducted in direct support
of the DP mission. Educational institutions, from pre-
college to graduate and postdoctoral, are the focus of these
educational efforts. The Laboratory and DOE are able to
provide motivating experiences and unique enrichment for
both students and teachers; the Laboratory has unique
resources to contribute to education.

All Laboratory science education projects are directly
connected with our unique resources; the projects use the
technical programs and core competencies as a basis and
involve Laboratory technical staff extensively. Many
projects are conducted collaboratively or jointly with
universities. Most projects involve the application of
technologies such as computer networking and use of the
Internet. Some projects are explicitly for the purpose of
helping schools establish their own networks and become
connected to the Internet.

Our Science Education Program supports the
Laboratory’s Strategic Plan in the areas of Workforce
Development and Community Relations. All of the
education projects have the long-term goal of providing a
skilled, diverse workforce for the Laboratory’s future. The
kindergarten through twelfth-grade programs do this by
getting young people interested in the areas of science and
technology that are of interest to the Laboratory and by
identifying outstanding young people to be nurtured and
mentored further. The college- and university-level
programs identify students that can be hired by the
Laboratory in a very few years. These students are given
an introduction to the Laboratory, are mentored by
research staff, and become acquainted with the research
projects at the Laboratory. These students are tracked as
they return to school, and the best ones are invited to
return to the Laboratory in future years. The education
and Postdoctoral Fellows programs are meant to be our
best resources for recruitment.

The Science Education Program helps the Laboratory
establish and maintain good community relations with
our neighbors. We work with education leaders from the
surrounding communities to determine what the needs in
education are and what the Laboratory can do to help.
We actively “market” our programs to all of the schools
and universities in New Mexico but especially to those in
our region. In addition, in response to the special provi-
sions in the DOE/University of California contract, we
have developed, in conjunction with local education
leaders, a Regional Plan for Education. The education
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projects support the Laboratory’s technical goals by using
relevant technical topics as content material, while
technical staff members present information on programs
and science. In some projects, both teachers and students
work with Laboratory personnel doing research on goal-
related topics. The projects also support the Laboratory’s
tactical goals in diversity; corporate citizenship; science-
based stockpile stewardship; the plutonium future;
modeling, simulation, and high-performance computing;
and regional economic development. Because of the
technical areas emphasized, the education programs are
directly related to and support the DP mission.

Many projects are directed toward systemic change in
the science and mathematics educational process. For
example, teacher enhancement projects spend a signifi-
cant amount of time on pedagogy, illustrating better ways
to teach science and mathematics. We also work with
schools and administrators to help teachers gain adminis-
trative support for their new techniques. Our technology
projects make a direct and immediate impact on the
educational system and how teaching (and more impor-
tantly, learning) is accomplished. We collaborate with the
statewide Systemic Initiative in Mathematics and Science
and the four-state Rural Systemic Initiative, which are
funded by the National Science Foundation. We also
collaborate with the other national laboratories, other
U.S. government agencies, the state Department of
Education, and many universities and two-year colleges.
These partnerships leverage our resources, broaden the
scope of our efforts, prevent duplication of effort, and fill
in areas where we lack expertise.

Diversity is an important goal for our program. While a
few of the projects are directly targeted at minorities and
women, all projects emphasize diversity among partici-
pants. We recruit extensively to broaden the representation
of minorities and women in our projects. In FY98 almost
half of the participants were minorities and almost half
were female. Figure 1 illustrates this distribution. Table 19
in Appendix B shows the ethnicity and gender of the
participants in each of the projects for FY98 and FY99.

Another important component of the Laboratory’s
educational program is the Postdoctoral Fellows and
Associates Program. The Laboratory has about 350
postdocs at any one time, including 50 Director’s Fellows
and 7 Oppenheimer, Feynman, and Reines Fellows.
These highly sought after positions bring in the best
young scientific talent from around the world to work
with Laboratory scientists. Besides the outstanding
research that is accomplished, we currently hire about
25% of the postdocs into permanent positions at the
Laboratory.

b. Project Descriptions and Statistics

In FY99, 22 science education projects were con-
ducted. Figure 2 shows the distribution of the projects
among grade levels. Depending on the project, partici-
pants may be any combination of students, teachers,
administrators, or parents.

Several different types of projects are included in the
overall Science Education Program, including the
following:

• research internships for both students and teachers;
• teacher enhancement workshops, where teachers

learn about the work and the science at the Labora-
tory as well as new pedagogical techniques that
make science and mathematics interesting;

• workshops that train teachers and administrators in
the use of new technologies in the educational
process;

• curriculum development in specific areas of science
related to Laboratory expertise;

Figure 1. Gender and ethnicity are important considerations in
our programs.

Anglo
53.3% Minorities

46.7%

Male
51.1% Female

48.9%
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• projects that help students acquire critical-thinking
and problem-solving skills;

• projects that help schools develop and implement
computer networks and connections to the Internet;

• projects that expose students to the cutting-edge
science, mathematics, engineering, and technology
used at the Laboratory;

• projects that help 2-year colleges develop courses
that pertain to the skills needed at the Laboratory;

• projects that teach communication skills about
science and mathematics; and

• projects that are targeted at increasing the number
of minorities and females in the fields of science,
mathematics, and engineering.

Figure 3 shows the distribution of projects among the
categories. Most of the projects, however, have compo-
nents in more than one category; in such cases, the
project is counted in more than one category.

Additional data and statistics are available in the
Science Education Program Annual Report. The FY98
report is currently available. The FY99 report will be
available in November 1999.

c. Program Changes and Plans

In FY99 DP is providing almost all of the funding. In
previous years, funding was provided by other offices of
DOE, including the DOE Offices of Science, Energy
Efficiency and Renewables, and Environmental Manage-
ment. It is important to the success of the Laboratory
mission for the funding to at least remain stable. We hope
that it may even increase over the next several years.

Each year we evaluate every project internally and
have one or two projects evaluated by external experts.
The projects are evaluated against a set of criteria provided
by DOE and against the project’s own goals and objec-
tives. Using these evaluations, we eliminate a few projects,
add others, and improve the remaining ones. In FY99 we
discontinued four projects and started two new ones. In
addition, several other projects were modified to improve
either the efficiency of operations or the effectiveness of
the projects.

In FY98 we restructured our flagship teacher enhance-
ment project, Teacher Opportunities to Promote Science
(TOPS). In the past, TOPS was for middle school
teachers, and two other projects (Regional Teacher
Enhancement Project and Science 2000) were for high
school and elementary teachers, respectively. In FY98 we
combined all three projects into a single teacher enhance-
ment project, still called TOPS, for teachers of all grade
levels. This project is integrated vertically so that the
teachers from all three levels work together when appro-
priate. We recruit teams of teachers from school districts
so that when they return home, they have peer support in
using the new techniques they have learned. The current
cohort of teachers completed their three years in the
TOPS program in June 1999, and a new group of TOPS
teachers started in April 1999. One wonderful and
exciting new aspect of the TOPS program is that the
teachers will receive a “Science Education” endorsement
on their New Mexico teaching certificate and 24 graduate
credit hours. Another change to the TOPS program is
that for the first time we will have 10 preservice teachers
in the program.

Figure 3. FY99 program funding distribution by categories.Figure 2. FY99 program funding distribution by grade level.
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Explorations in Energetic Materials is a new science
education project. This pilot project will provide opportu-
nities for students and teachers to participate in scientific
research activities related to energetic materials and to
establish long-term interactions between students,
teachers, and Laboratory staff in the areas of high-explosives
technology. The program targets northern New Mexico
middle school and high school students and teachers.

Another new project establishes a unique undergradu-
ate/graduate level course which focuses on the molecular
chemistry of the actinide elements. The program, which
will be fully accredited by the University of New Mexico
(UNM), will feature both a lecture course and selective
research fellowships at the Laboratory. This course will be
available both to our current employees and to chemistry
students at UNM. The fellowship appointments will be
competed nationally.

All projects emphasize the use of new technologies in
the educational process. We not only help schools establish
their own computer and distance-learning networks and
help them become connected to the Internet, but we also
conduct many workshops to teach teachers and administra-
tors how to integrate these new tools into their everyday
curriculum. We model these teaching techniques in our
teacher enhancement workshops.

The Laboratory has organized a group of educational
leaders from the region to advise the Laboratory on its
educational programs. This group, called the Northern
New Mexico Council for Excellence in Education
(NNMCEE), is made up of teachers, superintendents,
businessmen, and representatives from the four-year and
two-year colleges and universities and the New Mexico
Department of Education. The group meets monthly and
considers educational issues affecting the region and state
that the Laboratory might be able to impact.

In FY98 the Education Program Office held a series of
focus groups to solicit input from the education stakehold-
ers. Each focus group was a half day in length, profession-
ally facilitated and recorded, and included teachers, parents,
administrators, business and community leaders, legislative
leaders, State Department of Education personnel, and
representatives from the two- and four-year colleges and
universities. The input from these groups, and from the
NNMCEE, is used to evaluate the current Los Alamos
education project portfolio, to design new projects, and to
propose new projects for funding.

The Science and Mathematics Education Program
will continue to emphasize a close connection between
the projects and the mission, goals, and core competencies
of both the Laboratory and DOE. The program will
continue to place an emphasis on research experiences,

educational technology, teacher enhancement, and public
understanding of science. In addition, we will continue to
emphasize the inclusion and encouragement of minorities
and females.

F. UNIVERSITY OF CALIFORNIA
MANAGEMENT OF THE
LABORATORY

UC has managed Los Alamos National Laboratory
since it was founded in 1943 and has fostered a research
environment that has served the nation in unique ways.
Our ability to develop and maintain technical excellence
in our core competencies and programs is significantly
strengthened by University of California management.

The contract between UC and DOE for the manage-
ment of the Laboratory, approved in September 1997,
stresses performance-based management measured
against objective, mutually agreed-upon standards. DOE
evaluates UC’s annual self-assessments in establishing an
overall assessment rating, which is used to set the
amount of the fee paid to the university for managing
the Laboratory.

UC is committed to strengthening the ties among the
nine campuses and the three laboratories it manages. Los
Alamos works with the UC Office of the President
(UCOP) and the UC system to coordinate programs that
foster collaborations. The Laboratory uses UC manage-
ment fee dollars to enhance the Laboratory’s collabora-
tions with the UC campuses and to strengthen research
collaborations with New Mexico universities.

The success of the regional initiatives—for example,
the economic and educational efforts put forth by the
Laboratory to aid regional and state economics—is
dependent on the Laboratory’s continued strength in an
increasingly competitive research environment. UC
management has proven to be a highly significant factor
in ensuring the quality of the scientific and technical
personnel and research capabilities that are essential for
the Laboratory to remain competitive in the rapidly
changing research marketplace. Some of the ways that
UC strengthens the Laboratory, thereby benefiting DOE
and the region, are listed below:

• world-class standards of excellence for scientific
research in the international community and the
highest-quality independent peer review;

• outstanding technical resources, institutions, and
scientific centers that are used to meet the objectives
of the Laboratory and DOE;

• collaborative research involving students and
postdoctoral research appointees that provides a
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recruiting pool of outstanding new scientists for the
Laboratory;

• unique educational and administrative services for
Laboratory employees and their families that act as a
magnet for retaining and attracting the highest-
quality scientists and engineers; and

• standards of openness and integrity for scientific
inquiry and reporting that provide Laboratory
scientists with an atmosphere free of political
pressure and influences from proprietary or profit-
making motives.

UC management of the Laboratory contributes to the
high level of achievement at the Laboratory, and in
return, the Laboratory has proven to be of great value to
the overall research strength of UC.

I. LABORATORY OVERVIEW F. UC MANAGEMENT OF THE LABORATORY
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A. SCIENCE AND TECHNOLOGY
OVERVIEW

Section II depicts the scientific and technological
activities through which the Laboratory addresses its
mission. The section is organized to reflect the three
components of the Laboratory mission administered by
the Deputy Laboratory Director for Science, Technol-
ogy, and Programs: Nuclear Weapons, Threat Reduc-
tion, and Strategic and Supporting Research. Program
plans and descriptions represent the focus and direction
of these programs at the time this document went to
print. Data in the funding tables throughout Section II
and in the Appendix represent the best budget projec-
tions at the time this document went to print. They may
not represent DOE’s current intentions, or the latest
information.

In the implementation of the Laboratory’s primary
core mission, a vigorous science-based stockpile steward-
ship program will be conducted to maintain confidence
in the safety, reliability, and performance of the nation’s
nuclear weapons stockpile. This program requires the
development and utilization of a revolutionary new suite
of computational and experimental facilities coupled with
a creative program of theoretical science.

A second core national security mission will be
pursued in threat reduction. The programs embodied in
this component of our mission are designed to prevent
the proliferation of weapons of mass destruction, provide
technical underpinnings for arms control initiatives,
develop nonnuclear military technologies, and provide
analyses and advanced technologies to protect our nation’s
critical infrastructure.

As a third component of the Laboratory’s mission, a
set of programs will be developed and implemented to
provide technical solutions to other strategic problems
affecting global security, including those related to energy
and environmental security, and the application of
bioscience to strategic national needs.

The programs carrying out these mission elements
will be designed and managed to assure that they are
synergistic and mutually supportive. Furthermore, to be
effective, these programs must call upon strong scientific
and engineering capabilities that are of high quality and of
the appropriate size and breadth to meet present and
future programmatic needs. Laboratory capabilities will
be augmented through effective partnerships with
universities, industry, other national laboratories, and
other scientific institutions.

Each component of the mission is addressed by
strategic objectives in the Laboratory Strategic Plan as
follows:

• Nuclear Weapons Objectives
1. Maintain and certify the safety, reliability, and

performance of U.S. nuclear weapons.
2. Execute a preeminent science-based program that

is the basis for the national Stockpile Stewardship
Program.

3. Conduct surveillance on and manufacture those
nuclear weapons components assigned to the
Laboratory by the U.S. national program in a safe,
secure, and environmentally sound manner.

4. Protect and strengthen the Department of
Energy’s national security mission.

5. Shape, respond to, and prepare for emergent
national security issues in a timely and effective
manner.

• Threat Reduction Objectives
1. Enhance U.S. and global security through

expanded engagement of Russia regarding nuclear
matters.

2. Provide technologies to prevent the proliferation
of nuclear, chemical, and biological weapons;
materials; and know-how on a global basis
(nonproliferation).

3. Provide technologies and assessments to counter
weapons of mass destruction, terrorism, and
proliferation.

4. Solve technically challenging mission require-
ments for the U.S. military forces.

5. Provide technologies to protect critical U.S.
infrastructures from intrinsic vulnerabilities and
all forms of attack.

• Strategic Research Objectives
1. Provide scientific leadership and serve as the

nucleus for new programs and directions for the
Laboratory.

2. Foster excellence in basic research.

To achieve both excellence and cost-effectiveness in
scientific research and programmatic performance, it is
important that the Laboratory achieve integration of its
science, technology development, and programmatic
activities. The following objectives are designed to
enhance this integration.

• Integration Objectives
1. Strengthen and provide broad-based, scientifi-

cally grounded support for programmatic mission
elements.
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2. Ensure that our core science and technology
capabilities are integrated and are recognized by
government, universities, and industry as being
among the nation’s best.

3. Foster partnerships with universities, industries,
other government laboratories, and other scien-
tific institutions to enhance our research efforts
and to extend our capabilities.

These Laboratory strategic objectives will remain in
draft form until the Associate Laboratory Directors and
the Program and Division leaders they manage have
developed their Supporting Plans. These plans will feed
back into the Laboratory-wide plan, where objectives will
be adjusted and refined as necessary.

Although Section II is dedicated to the science and
technology plans of the various Laboratory programs, we
recognize that achieving our mission is dependent on safe,
environmentally sound, efficient, and cost-effective
operations as well as an outstanding workforce. These
operational and business administration functions are
inextricably tied to and are integral to the programmatic
work at the Laboratory. For example, as the Associate
Laboratory Directorates and Divisions develop their
Supporting Strategic Plans, they will address the opera-
tional and business needs associated with their strategies.
The operational and business elements of these plans will
then be the springboard from which the operational and
business supporting plans are developed. For more
information on the operational and business administra-
tion plans of the Laboratory and how they tie to the
technical work, see Section III of this document.

1. The DOE/UC Contract Performance
Assessment for Science and Technology

The 1992 contract between DOE and UC for
management of the Laboratory pioneered the application
of a performance-based management system. The 1997
contract continues to require application and continuing
improvement of such a performance-based system in
which performance is measured against negotiated
objective standards.

The contract performance evaluation incorporates
provisions to measure the Laboratory’s performance in
two specific areas: (1) science and technology and (2)
administrative and operations systems. For more informa-
tion on performance evaluation of the administrative and
operations systems, see Section III.A.4. The DOE/UC
Contract Performance Assessment.

To assess the quality of its science and technology, the
Laboratory uses external peer reviews. The principal input
to the science and technology assessment is based on
reviews conducted by all the peer review committees, one
for each technical division. The Laboratory evaluations
are submitted to the UC Office of the President (UCOP).
The UC President’s Council evaluates the report and
makes a recommendation to the President of the UC. UC
then submits a report to DOE, which uses this informa-
tion as part of its overall assessment of the Laboratory.
The Laboratory develops the procedures for conducting
these technical reviews, establishing the division review
committees (DRCs), coordinating the scheduling of the
committee visits, and preparing and submitting the
assessment report to UCOP and DOE. The assessment
report contains the individual DRC reports. Each review
committee evaluates the division according to four broad
criteria:

• quality of science,
• relevance to national needs and agency missions,
• performance in the technical development and

operation of major research facilities, and
• programmatic performance and planning.

The DRCs have provided incisive and candid feed-
back and advice to Laboratory management regarding the
quality of our science and technology and our program-
matic contributions. They have helped us validate areas of
excellence, noted areas requiring attention, and suggested
directions representing future opportunities for the
Laboratory. The Laboratory is working with UCOP and
DOE to continue to refine and improve the assessment
process.

2. Linkage to the Four Business Areas of
the DOE Strategic Plan

DOE has divided its business into four business areas:
national security, energy resources, environmental quality,
and science and technology. The Laboratory contributes
to each of these business areas and addresses all but one of
the DOE objectives (nuclear propulsion). Laboratory
programs tend to develop their goals and objectives
directly with their customers. For example, Laboratory
programs funded by DOE Defense Programs (DP)
develop objectives and goals directly with DP and
participate in the development of the DOE Stockpile
Stewardship Plan.

To successfully fulfill its mission, the Laboratory must
address a broad range of synergistic programs; these
programs advance and nurture the Laboratory’s compe-

1. DOE/UC CONTRACT PERFORMANCE ASSESSMENT II.A. SCIENCE AND TECHNOLOGY OVERVIEW
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Objective 1
Reduce the vulnerability of the U.S. economy to
disruptions in energy supplies.

Objective 2
Ensure that a competitive electricity generation
industry is in place that can deliver adequate and
affordable supplies with reduced environmental
impact.

Objective 3
Increase the efficiency and productivity of energy
use, while limiting environmental impacts.

Objective 4
Support U.S. energy, environmental, and
economic interests in global markets.

Objective 5
Carry out information collection, analysis, and
research that will facilitate development of
informed positions on long-term energy supply
and use of alternatives.

• Natural Gas and Oil Technology Partnership. (E&SS)
• Support research to advance the scientific and technical knowledge and skills

needed to develop and use new and existing energy resources in an economically
viable and environmentally sound manner. (STB)

• Joint Catalysis Institute. (STB)
• Critical Infrastructure Protection. (TR)

• Superconductivity Technology Center. (E&SS)

• Research Consortium for Multiphase Fluid Dynamics. (E&SS)
• Fuel Cells for Transportation Applications Program. (E&SS)
• Alkane Functionalization Catalysis. (E&SS)
• Environmental Stewardship Office works with Laboratory programs and

operations to reduce waste and improve efficiency of all activities. (E)
• Joint Catalysis Institute. (STB)

• Isotope Production and Distribution Program. (E&SS)
• Uranium Enrichment. (E&SS)
• Develop scientific tools to (1) understand, quantify, and predict the environmental

consequences of energy-related activities and to facilitate improvements in the
quality of environments adversely impacted by energy-related activities, and
(2) understand, quantify, and predict the rate, magnitude, and potential
environmental and socioeconomic consequences resulting from human-induced
changes in the global climate system associated with energy-related greenhouse
gases. (STB)

• Los Alamos CO
2
 Sequestration Process Program. (E&SS)

• Center for Complex Adaptive Matter. (STB)
• Joint Catalysis Institute. (STB)

Energy Resources Strategic Goal: The Department of Energy and its partners promote secure, competitive, and environmentally
responsible energy systems that serve the needs of the public.

Table 3. Los Alamos Program Activities are Addressing the DOE Objectives.1

II.A. SCIENCE AND TECHNOLOGY OVERVIEW 2. LINKAGE TO FOUR DOE BUSINESS AREAS

tencies for the core mission while simultaneously helping
the nation solve problems other than national security.
Because of the large size of the Laboratory and because of
its multiprogram nature, it is only possible to show, at a
very high level, how some of the current major activities
tie into the DOE Strategic Goals and their Objectives.

Table 3 illustrates that Los Alamos program activities
are addressing the DOE objectives.
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Objective 1
Maintain confidence in the safety, reliability, and
performance of the nuclear weapons stockpile
without nuclear testing.

Objective 2
Replace nuclear testing with a science-based
Stockpile Stewardship Program.

Objective 3
Ensure the vitality of DOE’s national security
enterprise.

• Maintain confidence in the U.S. nuclear weapon stockpile through surveillance,
enhanced surveillance, and weapons assessment programs. (NW)

• Respond to surveillance and directed production assignments for stewardship
of the enduring stockpile. (NW)

• Extend the life of stockpiled weapons through the Stockpile Life-Extension
Program. (NW)

• Develop the science and technology to sustain indefinitely the science-based
stewardship of the stockpile without nuclear testing. (NW)

• Conduct certification of the safety and reliability of the stockpiled weapons
through Annual Certification. (NW)

• Based on Accelerated Strategic Computing Initiative’s (ASCI’s) impressive
results with the Los Alamos/Silicon Graphics–Cray supercomputer, a 30-TeraOps
system is planned for 2001. The Laboratory plans a 100-TeraOps system by
2004. (NW)

• Pursue an aggressive code-development plan through ASCI. (NW)
• Develop predictive three-dimensional simulation and modeling codes to evaluate

the aging stockpile. (NW)
• Design, conduct, and analyze experiments to test and validate models and to

support weapons assessments. Experiments include the following: (NW)
- subcritical experiments at Nevada Test Site,
- hydrodynamic testing to study the implosion of mock-up nuclear weapons

primaries,
- pulsed-power and laser-driven experiments and simulations in the area of high-

energy-density physics,
- high-explosives science and engineering experiments, and
- understand the materials properties and aging effects of stockpile materials,

including experiments at the Los Alamos Neutron Science Center (LANSCE).
• Maintain records (archives) of designs and dismantlement of warheads and

bombs (NW).
• Participate with the military to assure their requirements are met. (NW)
• Develop and apply proton radiography as a key, new tool for stewardship (NW)

• Maintain and restore unique nuclear materials facilities (NW)
• Improve technologies and processes for future limited-scale manufacturing in the

DOE complex. (NW)
• The Nuclear Emergency Search Team (NEST) provides the deployment capability

required to conduct search and recovery operations for nuclear materials, weapons,
or devices and to locate, identify, diagnose, and disable improvised nuclear devices
and radiological dispersal devices. (NW)

• Train new weapons scientists and engineers through formal programs such as the
Theoretical Institute for Thermonuclear and Nuclear Studies (TITANS) and the
Joint Nuclear Explosive Training Facility (JNETF). (NW)

• Develop the science and technology to sustain indefinitely the science-based
stewardship of the stockpile without nuclear testing. (NW)

Table 3. Los Alamos Program Activities are Addressing the DOE Objectives.1 (Continued)

National Security Strategic Goal: Support national security, promote international nuclear safety, and reduce the global danger from
weapons of mass destruction.
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• Develop the Accelerator Production of Tritium (APT) technology as a backup to
the Commercial Light-Water Reactor (CLWR) option to supply tritium in a safe,
reliable, and cost-effective manner. (NW, SSR)

• Assure key facilities and infrastructure are fully operational to meet mission
needs. (NW)

• Maintain a capability to resume underground nuclear testing. (NW)
• Provide technologies to protect critical U.S. infrastructures from intrinsic

vulnerabilities and all forms of attack. (TR)

• Dismantle nuclear weapons not required for the enduring stockpile. (NW)
• Support disposition option through mixed-oxide fuel technology. (TR)
• Examine the global nuclear future. (TR, SSR)
• Lead the DOE materials protection, control, and accounting (MPC&A)

program that is significantly upgrading the security of nuclear materials in the
former Soviet Union. (TR)

• Provide all-source evaluations of known and potential foreign nuclear weapons
programs. (TR)

• Develop technologies that support international customs agents and law
enforcement officials in combating smuggling of nuclear weapons and
materials. (TR)

• Provide technology development and on-call expertise in support of NEST and
the Accident Response Group. (TR)

• Provide leadership and technical expertise to meet U.S. policy objectives for
downsizing and converting the Russian nuclear cities. (TR)

• Provide technical expertise (“backstopping”) for negotiation of treaties (e.g.,
Comprehensive Test Ban Treaty [CTBT]) and other arms control agreements
(e.g., START III). (TR)

• Develop technologies and supply satellite-based detection systems to verify
compliance with the Nuclear Nonproliferation Treaty and CTBT. (TR)

• Develop remote-sensing and other technologies for detecting and assessing
clandestine programs for development of weapons of mass destruction (nuclear,
biological, and chemical). (TR)

• Develop strategies and technologies to support future strategic nuclear arms
reduction agreements (e.g., START III) based on limitations of nuclear
warheads. (TR)

• Develop technologies and methodologies for detecting, tracking, measuring,
and monitoring nuclear materials in support of domestic and international
safeguards. (TR)

• None

• Provide technical expertise and review of ISTC proposals related to nuclear safety
   and participate in international nuclear safety conferences. (TR)
• Provide technical expertise and technology (computer codes and analysis) as
   requested and approved by our sponsors (NRC and DOE) for international
   nuclear safety issues. (TR)

Objective 3 (Continued)

Objective 4
Reduce nuclear weapons stockpiles and the
proliferation threat caused by the possible
diversion of nuclear materials.

Objective 5
Continue leadership in policy support and
technology development for international arms
control and nonproliferation efforts.

Objective 6
Meet national security requirements for naval
nuclear propulsion and for other advanced
nuclear power systems.

Objective 7
Improve international nuclear safety.

Table 3. Los Alamos Program Activities are Addressing the DOE Objectives.1 (Continued)
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Table 3. Los Alamos Program Activities are Addressing the DOE Objectives.1 (Continued)

Environmental Quality Strategic Goal: Aggressively clean up the environmental legacy of nuclear weapons and civilian nuclear research
and development programs, minimize future waste generation, safely manage nuclear materials, and permanently dispose of the Nation’s
radioactive wastes.

Objective 1
Reduce the most serious risks from the
environmental legacy of the U.S. nuclear
weapons complex first.

Objective 2
Clean up as many as possible of the Department’s
83 remaining contaminated geographic sites by
2006.

Objective 3
Safely and expeditiously dispose of waste generated
by nuclear weapons and civilian nuclear research
and development programs and make defense
high-level radioactive wastes disposal-ready.

Objective 4
Prevent future pollution.

Objective 5
Dispose of high-level radioactive waste and spent
nuclear fuel in accordance with the Nuclear Waste
Policy Act, as amended.

Objective 6
Reduce the life-cycle costs of environmental
cleanup.

Objective 7
Maximize the beneficial reuse of land and
effectively control risks from residual
contamination.

• Use Laboratory science and technology to work with sites such as Hanford and
Rocky Flats to develop a safe, environmentally responsible path forward for
dealing with their Cold War legacy. (E)

• Maintain active Environmental Restoration program which has developed plans
and schedules to complete their mission by 2006. (E)

• Maintain and continually upgrade hazardous and radioactive solid and
radioactive liquid waste treatment and disposal facilities. (E)

• Established first facilities and operations certified by DOE to characterize and
ship transuranic waste to WIPP. (E)

• Work to exceed all the Secretary of Energy pollution prevention goals. Also, work
with Laboratory operations and surrounding region to implement effective waste
minimization programs. (E)

• Provide essential scientific support to the Yucca Mountain project that assures its
success as a high-level waste repository. (E)

• Continue to improve subcontracting efforts to assure lowest-cost cleanup of site
occurs. (E)

• Deploy science and technology (such as real-time characterization, sorting and
segregating contaminated soils from clean soils) that continue to drive the cost of
this effort. (E)

• Work with the neighboring communities to identify and clean up sites. (E)
• Proposing increase in cleanup budget to make available highly valuable land in

close proximity to Los Alamos town. (E)

2. LINKAGE TO FOUR DOE BUSINESS AREAS II.A. SCIENCE AND TECHNOLOGY OVERVIEW
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Science and Technology Strategic Goal: Deliver the scientific understanding and technological innovations that are critical to the success
of DOE’s mission and the Nation’s science base.

Objective 1
Develop the science that underlies DOE’s long-
term mission.

Objective 2
Deliver leading-edge technologies that are critical
to the DOE mission and the Nation.

Objective 3
Improve the management of DOE’s research
enterprise to enhance the delivery of leading-edge
science and technology at reduced costs.

Objective 4
Assist in the government-wide effort to advance the
Nation’s science education

• The Office of Science funds research at Los Alamos that includes efforts with the
following program offices: Basic Energy Sciences, Biological and Environmental
Research, High-Energy and Nuclear Physics, Computational and Technology
Research, and Fusion Energy Sciences. (STB)

• Oversee the Laboratory-Directed Research and Development Program (LDRD).
LDRD is aimed at ensuring the vitality of the Laboratory in meeting the
challenge of its DOE and national mission. (STB)

• The Laboratory’s basic research efforts contribute to a wide spectrum of basic and
applied research in areas such as materials science, chemical sciences, geosciences
and engineering, neutron scattering, high-performance computing, and
biosciences. (STB)

• Support at Los Alamos, for use by the DOE complex and other users, several
special multidisciplinary science facilities such as the Manuel Lujan Jr. Neutron
Scattering Center, the National High Magnetic Field Laboratory, the Advanced
Computing Laboratory, the Ion Beam Materials Laboratory, and the Electron
Microscopy Laboratory. (STB)

• Oversee the Los Alamos portion of the Joint Genome Institute in partnership
with Lawrence Livermore and Lawrence Berkeley national laboratories. (STB)

• Lead a series of more than 20 special programs for all levels of education
(K–12, undergraduate, and graduate). The programs provide participants with
hands-on experiences in science, mathematics, engineering, and technology,
allowing us to enrich and motivate today’s science educators and tomorrow’s
science leaders. (STB)

• Oversee the Laboratory’s Postdoctoral, Graduate Research Assistant, and
Undergraduate Student Programs. (STB)

1Abbreviations in parentheses refer to the Los Alamos program office through which funding is provided for that activity, as follows:
E - Environmental Science and Waste Technology Program
E&SS - Energy and Sustainable Systems Program
NW - Nuclear Weapons Programs
OSc - Office of Science Research programs (administered by the Los Alamos STB Program Office).
STB - Science and Technology Base Program
TR - Threat Reduction Programs

   Plans for these programs are described in Section II. Science and Technology. High-level funding tables are given at the end of each part of that section.
For more detailed funding tables, see Appendix D. Resource Projections.

Table 3. Los Alamos Program Activities are Addressing the DOE Objectives.1 (Continued)
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B. NUCLEAR WEAPONS
1. Nuclear Weapons

a. Strategic Environment

Although the Cold War has been over for almost a
decade, the events of the past year demonstrate that the
world remains a volatile place. Two countries, India and
Pakistan, have conducted nuclear tests and have declared
their intention to “weaponize” their nuclear capability.
Other countries, most notably North Korea, are develop-
ing ballistic missiles that could threaten the United States
or our allies. Some or all of these countries may consider
weapons of mass destruction, including nuclear weapons,
as the warheads of choice for these missiles. Given these
and other emerging threats, the U.S. nuclear deterrent
remains essential to the nation’s defense. No one must
doubt our ability, our resolve, and our progress in assuring
that our nuclear weapons remain safe and reliable and will
perform as expected if called upon to do so.

A number of policy reviews of nuclear deterrence and
stockpile issues have been conducted since the end of the
Cold War. One of the most current is last year’s Depart-
ment of Defense (DoD) study, “Defense Science Board
Task Force on Nuclear Deterrence—Final Report.” The
Task Force noted that under likely foreign-policy sce-
narios, nuclear weapons would remain a cornerstone of
the U.S. defense posture, contingent on stockpile readi-
ness. The Task Force pointed out the need for a robust
Stockpile Stewardship Program (SSP), endorsed the new
capabilities for providing stockpile confidence without
nuclear testing, and urged more comprehensive and
thorough planning.

b. Laboratory Mission

The Laboratory’s nuclear weapons mission is to ensure
confidence in the safety, reliability, and performance of
the nation’s nuclear weapons stockpile. To accomplish this
mission, the Laboratory will use a science-based approach
to stockpile stewardship and manufacturing as part of an
integrated DOE laboratory and plant complex. We will
make decisions based on sound technical understanding
and expert judgment developed through theory, experi-
ments, and advanced computations. Operations, planning,
training, and programs to maintain institutional standards
will be conducted in an appropriately formal manner.

Historically, confidence in the safety, security, and
reliability of the weapons in the U.S. stockpile was
maintained by developing, testing, and deploying new
nuclear weapons—a combination that both ensured the

quality of the stockpile and preserved the skill of U.S.
weapons experts. The continuous development of new
weapons designed to meet the military’s evolving require-
ments and modern delivery systems mitigated or elimi-
nated problems associated with aging.

Maintaining the U.S. nuclear deterrent without
nuclear testing and without new weapons development
places unprecedented challenges on the weapons laborato-
ries. Confidence in the safety, reliability, and performance
of the stockpile now depends on a strategy that is both
proactive and responsive. Stockpile problems will have to
be anticipated or detected and then evaluated and resolved
without nuclear testing. Existing warheads and weapon
systems will have to be refurbished and modified to extend
the stockpile lifetimes and to meet changing requirements.
To accomplish these tasks, the fundamental scientific
understanding of, and ability to predict, nuclear weapon
behavior, material aging, and component remanufacturing
issues will have to be improved, which, in turn, will require
enhanced experimental and computational capabilities.

c. Program Organization and External
Interactions

Stockpile Stewardship at Los Alamos is under the
direction of the Associate Laboratory Director for Nuclear
Weapons (ALDNW). The Associate Directorate includes
five Program Directors and five line Division Directors.
The Program Directors are Stockpile Systems; Materials
and Manufacturing; Experimental Programs; Simulation
and Computing; and Institutional Facilities and Construc-
tion. The Division Directors are Engineering Sciences and
Applications; Nuclear Materials Technology; Dynamic
Experimentation; Applied Theoretical and Computational
Physics; and Computing, Information, and Communica-
tions. This organizational structure was created to more
tightly integrate the Stockpile Stewardship Program.

ALDNW is programmatically responsible for all the
nuclear weapons activities at the Laboratory, including the
assessment and certification of the safety, reliability, and
performance of the Los Alamos-designed enduring U.S.
nuclear stockpile. Activities include surveillance, mainte-
nance, life extension, and limited-scale fabrication of a
variety of nuclear and nonnuclear components as well as
nuclear materials for both defense and nondefense
applications.

An essential responsibility of ALDNW is to commu-
nicate effectively with the weapons programs’ many
customers: DOE, DoD, other elements of the executive
branch, and Congress. In addition, the office must
communicate and coordinate with other elements of the

1. NUCLEAR WEAPONS II.B. NUCLEAR WEAPONS
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nuclear complex, including the production plants.
Monthly meetings are held with the DOE Office of
Assistant Secretary for Defense Programs (DP-1) and the
deputy assistant secretaries. Regular annual reviews
include customer-sponsored program assessments with
DOE and the three DOE weapons laboratories. These
reviews have included Enhanced Surveillance, Advanced
Radiography, the Accelerated Strategic Computing
Initiative (ASCI), and Advanced Design and Production
Technologies (ADaPT). Topical reviews are held at all
levels, including several with DoD as well as technical
peer reviews, both external and internal. Beginning in
1999, planning for future DP-10 and DP-20 activities
has been expanded to include much more detailed site
planning, particularly for the “campaigns” and direct
stockpile work. This improved planning and interaction is
still being put in place, but the current status is reflected
in the rest of this section.

Funding details of the DOE-sponsored programs in
ALDNW are shown in Table 4. Within DOE headquar-
ters, ALDNW works closely with DP-1, DP-10, DP-20,
DP-40, and DP-60. For manufacturing-related programs,
our major DOE customers are DP-20, supported by the
DOE Albuquerque Operations Office (DOE/AL)

Weapons Programs and the DOE/AL Weapons Quality
Divisions, along with the Office of Technology and Site
Programs. In addition, some elements of the nuclear
materials programs conducted by line organizations in
ALDNW are sponsored by the Office of Nuclear Energy,
the Office of Fissile Materials Dispositions, and the Office
of Environmental Management.

The national security goals and objectives of the DOE
Strategic Plan and the associated Government Performance
and Results Act performance measures are strongly
supported by the ALDNW office. The stockpile steward-
ship activities described below address DOE’s national
security strategic goals.

d. Status of the Stockpile Stewardship Program

The DOE’s Stockpile Stewardship Program (SSP)
provides the planning and strategy for ensuring confi-
dence in the U.S. stockpile. The program is designed to
provide fundamental understanding of nuclear weapons;
sustain the knowledge and skill base unique to nuclear
weapons and apply this expertise towards maintaining the
stockpile; and “right-size” the production complex to
improve the cost effectiveness of the nuclear weapons

II.B. NUCLEAR WEAPONS 1. NUCLEAR WEAPONS

Table 4. Projected Funding for Nuclear Weapons ($M).1

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Core Stockpile Stewardship 242.2 298.2 294.6 409.5 483.6 503.8 522.3 534.5
Accelerated Strategic Computing Initiative (DP010103) 49.9 151.1 197.4 119.0 93.0 94.8 98.3 98.3
Subtotal (DP01) 292.1 449.3 492.0 528.5 576.6 598.6 620.6 632.8

Inertial Confinement Fusion (DP02)2 20.4 21.9 23.0 0.0 0.0 0.0 0.0 0.0

Technology Transfer (DP0301)3 15.7 20.3 8.0 0.0 0.0 0.0 0.0 0.0
Education Initiatives (DP0302) 4.0 4.0 4.0 0.0 0.0 0.0 0.0 0.0
Subtotal (DP03) 19.7 24.3 12.0 0.0 0.0 0.0 0.0 0.0

Stockpile Management (DP0401)4 192.0 279.1 273.6 285.1 341.9 363.8 351.4 366.6
Nuclear Emergency Search Team (DP0402) 9.6 9.9 9.3 10.2 10.6 11.0 11.4 11.8
Nonnuclear Reconfiguration (DP0403) 6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Materials Surveillance (DP0405) 1.9 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal (DP04) 210.4 289.2 282.9 295.3 352.5 374.8 362.8 378.4

Program Direction (DP05) 10.2 2.6 2.5 2.0 2.0 2.0 2.0 2.0

DP Total 552.8 787.3 812.4 825.8 931.1 975.4 985.4 1,013.2

1Totals include operating funding only.
2Funding for inertial confinement fusion is merged with DP01 beginning in FY01.
3In FY01 funding for Technology Transfer will be transferred from DP03 to DP01. Technology Transfer funding is repeated in the Energy and
Sustainable Systems Program Office funding table. That table provides technology transfer funding for DP01 and DP03.
4Includes enhanced surveillance.
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program. This new strategy is a demanding challenge that
requires a multidisciplinary approach that includes theory,
advanced computation, experimentation, and materials
science in conjunction with modern manufacturing
techniques.

DOE and the Defense Programs (DP) laboratories are
developing an integrated strategy for the nuclear weapons
laboratories. As part of this strategy, Los Alamos will have
responsibility for high-performance computing and
simulation. The hydrodynamic test infrastructure and
support throughout the complex will be consolidated at
Los Alamos, including both x-ray-based and proton-based
radiography as well as future advanced hydrotesting
facilities. Lawrence Livermore National Laboratory will
have responsibility for high-performance computing and
simulation and the National Ignition Facility. Sandia
National Laboratories will have responsibility for Micro-
electronics Engineering Sciences and Applications (MESA).
By capitalizing on the capability excellence at each labora-
tory, this integrated plan will address emerging stockpile
stewardship requirements, assure the national security, and
enhance scientific and research capability at these institu-
tions in a comprehensive, responsive, and cost-effective
manner. To rebalance the directed weapons workload,
moving the responsibility for the W80 system from Los
Alamos to Lawrence Livermore is being addressed. In
addition, DOE will direct efforts in pulsed-power facilities,
such as Pegasus and Atlas, toward Nevada and will enhance
the capabilities of the Nevada Test Site in the areas of
subcritical experiments and advanced diagnostics.

It has been about 10 years since we manufactured a
new nuclear weapon and more than 7 years since the last
underground nuclear test. Our confidence in the safety,
reliability, and performance of the current stockpile
remains high for the following reasons:

• We completed the third annual certification of the
weapons stockpile, and we have certified to the
Secretaries of Defense and Energy that the Los
Alamos weapons in the stockpile are currently safe
and reliable.

• We are confident that the Stockpile Stewardship
Program will allow continued assurance of the safety
and reliability of the stockpile without nuclear
testing.

• The Stockpile Stewardship Program is moving from
concept to performance and has demonstrated
significant technical progress this past year, notably
in the Accelerated Strategic Computing Initiative,
subcritical experiments, and dynamic radiography.

• We are increasingly responsive to today’s new
environment for operating a nuclear laboratory: we

are making progress in operational effectiveness,
from safety to construction project management,
and in demonstrating that the Laboratory is a
considerate neighbor in our community.

To ensure that our nuclear deterrent remains viable
and credible, the SSP focuses on the condition of the
entire U.S. nuclear stockpile. Los Alamos has responsibil-
ity for systems in all three legs of the strategic triad. These
systems include the Minuteman III W78 warhead, the
Trident I/II W76 and W88 warheads, and B61 gravity
bombs, including the “Mod 11” earth-penetrating
version. As previously mentioned, the potential transfer of
responsibility for the Los Alamos-designed W80 to
Livermore is being addressed.

The SSP at Los Alamos has produced new and vital
capabilities. Our accomplishments over the last year
include the following:

• ASCI/Computing. The Los Alamos/Silicon Graphics-
Cray supercomputer, capable of running more than
3 trillion operations per second (3.1 TeraOps) with
6,144 processors, is now operational. ASCI is
supporting new code development for weapons safety
and performance, engineering analysis, and manufac-
turing. New weapon simulations are already running
on this system. Based on ASCI’s impressive results, a
planned 30-TeraOp system is scheduled to be
operational in 2001. The Laboratory supports a 100-
TeraOp system by 2003 to 2004. To achieve these
goals, it is imperative that the new Strategic Comput-
ing Complex at Los Alamos is completed by 2002. A
brief description of the Nuclear Weapons Simulation
and Computing Program is given in the highlight on
page 37. More details on related Laboratory programs
are given in Section II.B.3. Theory, Modeling, and
High Performance Computing.

• Advanced Experimental Facilities—Dual-Axis
Radiographic Hydrodynamic Test (DARHT) facility.
Construction of Phase 1 (the first axis) of the
DARHT facility at Los Alamos was completed on
schedule and slightly under budget. It was accepted
for operation, and the performance of the first axis
slightly exceeds radiographic resolution requirements.
The second axis, intended to give stereo viewing and
multiframe (“motion picture”) capability, is to be
completed in 2002. A description of the DARHT
project can be found in the DARHT highlight on
page 36 at the end of the Nuclear Weapons section.

• Proton Radiography. Using the 800-MeV proton
beam at the Los Alamos Neutron Science Center
(LANSCE), Los Alamos has developed and used

1. NUCLEAR WEAPONS II.B. NUCLEAR WEAPONS
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multiframe radiography with protons to image
weapons materials during high-explosive detona-
tions. This technology has already contributed to
weapon certifications. In 1999, in collaboration
with other laboratories, we performed an implosion
physics experiment in which 14 different images at
11 different times were obtained. Static experiments
have been completed at the Alternating Gradient
Synchrotron at Brookhaven National Laboratory,
demonstrating performance at high energies. The
Laboratory will continue to develop and apply
proton radiography as a major technology for the
future of stockpile stewardship. For more informa-
tion, see the Proton Radiography highlight on
page 37.

• Subcritical Experiments. Los Alamos has successfully
executed subcritical experiments in Nevada. These
subcritical experiments are key to comparing Rocky
Flats–built pits with Los Alamos–produced pits and
for providing valuable data on plutonium material
characterization under weapons pressures that are
needed for weapon simulations, for manufacturing
process qualification, and to provide information
related to plutonium aging.

• Enhanced Surveillance—New diagnostics and
predictive capabilities were created to gain insights
into weapon materials characteristics and aging. For
plutonium, new measurement techniques were
developed for dynamic strength, elastic properties,
compressibility, microstructural texture, and density.
The first estimates of service lifetime of our high
explosives were made with a complex chemistry
model of our binder materials benchmarked by
experiments. The Pit-Lifetime Prediction highlight
on page 39 describes the efforts to further under-
stand the behavior of aged pit materials.

• Pit Rebuild. In 1998 the TA-55 Plutonium Facility at
Los Alamos produced the second W88 development
pit. We continue our progress toward the current goal
of the first war-reserve (WR) pit by 2001.

• Stockpile Support. The W76 Acorn, a component in
the W76 warhead, was produced by a cooperative
effort among the DP plants and laboratories and was
delivered on schedule to the Navy in October 1998.

e. Stockpile Stewardship

Stockpile stewardship at the Laboratory is divided
into three broad categories: Direct Stockpile Work (DSW),
Campaigns, and Remaining Technical Base and
Facilities (RTBF).

Direct Stockpile Work

DSW attends to those activities that directly support
the scientific understanding and the engineering develop-
ment capabilities necessary for the refurbishment and
certification of the nuclear weapons stockpile. Examples
of major DSW activities are the following:

• Surveillance. In support of the DOE New Materials
and Stockpile Evaluation Program, this task provides
Design Agency surveillance evaluation requirements,
guidance, and assessment for the nuclear package
and components of each weapon system. The core
surveillance program addresses both new production
and the aging stockpile. While the historic surveil-
lance program focused on findings that would
impact weapon performance before retirement, the
evolving surveillance program now considers the
potential impact of every change in weapon condi-
tion. Any anomalies are thoroughly investigated to
determine the impact on reliability, performance, or
safety of the stockpiled system.

      An annual report is issued describing the results of
all evaluations, and these data are used to help
establish the reliability of the Los Alamos portion of
each weapon system. Surveillance results ultimately
are a key input to the Annual Certification process.

• Weapon Maintenance. Design Agency Stockpile
Maintenance is made up of three focus areas:
Production Liaison interactions with the DOE
production plants; Military Liaison interactions
with the DoD; and Integrated Safety Process
systematic review and revalidation of weapon
assembly and disassembly at Pantex.

      The Production Liaison effort is the major
interface between the Laboratory’s design and
certification community and the production plants
for ensuring that design intent and requirements are
met during the manufacture and assembly of all Los
Alamos stockpile components, piece-parts, and
weapon assemblies.

      The Military Liaison manages Los Alamos
interactions with the DoD to maintain the enduring
stockpile in the field and to manage weapons
scheduled for dismantlement. Activities include
technical procedures and hardware for military
operations involving Limited Life Component
Exchanges, investigating Unsatisfactory Reports, as
well as training, oversight, and conduct of field
modifications and alterations.

      The Integrated Safety Process supports the
Integrated Weapon Activity Plan, which governs

II.B. NUCLEAR WEAPONS 1. NUCLEAR WEAPONS
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nuclear explosive safety aspects of DOE weapon
operations. This primarily entails a systematic review
and revalidation of the tooling and processes used
for weapon assembly and disassembly at the Pantex
Plant.

      The Joint Nuclear Explosive Training Facility
program maintains weapons engineering compe-
tence by providing hands-on hardware experience to
new weapons engineers. Senior weapons engineers
teach classes in the assembly and disassembly of
high-fidelity trainers to new stewards, thus provid-
ing essential continuity of knowledge. Since 1997
approximately 20 classes have been given on W76,
W78, W80, W88, B61, and some older systems.

• Assessment and Certification. Maintaining confidence
in the U.S. nuclear weapon stockpile requires the
understanding and correlation of historical nuclear
test data; aggressive research and development
(R&D) programs in physics, materials science, and
other scientific and engineering disciplines that
support experiments such as subcritical and hydro-
dynamic tests; and the development and use of
leading-edge computational simulation capabilities.
Assessment and Certification integrates the results of
this R&D in the certification of weapon safety,
reliability, and performance.

      The Laboratory performs engineering and physics
analysis, supported by component, subsystem and
system tests, to certify that weapon systems meet the
requirements of the Military Characteristics and
Stockpile-to-Target Sequence. Increasingly, Assess-
ment and Certification must evaluate the signifi-
cance of observed and predicted aging processes and
must consider the acceptability of options to repair,
refurbish, or replace specific warhead components.
Surety assessments address the safety, security, and
control of nuclear warheads over the complete life
cycle of a weapon—from design and manufacture,
through DoD custody, to final dismantlement.

      The certification process is subject to internal
technical reviews as well as external peer reviews.
Major modifications of weapons require supporting
documentation in the form of the Final Weapon
Development Report. In addition, the Laboratory
produces or contributes to a number of perfor-
mance-, reliability-, or surety-related reports on an
annual or other periodic basis. Furthermore,
hydrodynamic and engineering materials evaluations
are conducted so that the effect of future changes
can be tied back through those diagnostic tech-
niques to the underground-test database.

• Supporting R&D. Supporting R&D includes
stockpile-supporting activities that are either generic
in nature or have application across multiple
systems. Sample activities include advanced detona-
tor development, replacement warhead design for
the Submarine Launched Ballistic Missile Warhead
Protection Program, weapons response studies, and
advanced gas-transfer-system technologies. Detona-
tion system R&D is described in the highlight
Slapper Detonator Technology on page 40.

      Safety assessments during the last decade have
focused on warhead response to credible combina-
tions of abnormal environments. The theoretical
and experimental base for these assessments is
inadequate to resolve many uncertainties. The
Safety-Weapon Response part of the DSW Program
addresses these questions. Experiments include both
small-scale tests designed to capture fundamental
data on materials behavior and large-scale tests
designed to benchmark codes.

      The objective of the boosting system R&D
project is to develop a thorough understanding of
the fundamental chemistry and engineering proper-
ties of advanced-technology boosting systems that
are either in stockpile or are being considered for
stockpile. A high degree of understanding of
advanced boosting system science is required to
provide a technically rigorous foundation for
predicting the aging and reliability of these systems
in the stockpile. The project also supports the
development and characterization of new boosting
system designs and technologies that are being
considered in the Stockpile Life Extension Programs.

      Supporting R&D also focuses on development of
advanced technologies and system integration for
collecting weapon performance information from
flight tests. These enabling technologies include
application of advanced sensors, high- fidelity
weapon components, and flight test designs that
support experimental and computational activities
in the certification program.

• Weapon System Baselining. Baselining aims to
develop a modern (standard) certification basis for
each weapon system in the stockpile. We will exploit
past and current experimental activities and nuclear
test archives to establish a peer-reviewed baseline
understanding and model of weapon system
performance and safety. Baselining will include
definitions of critical design margins and uncertain-
ties and will identify additional experiments and
modeling needed in the future. Without adequate
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baselining, we may be unable to respond effectively
to stockpile issues.

• Stockpile Life-Extension Program (SLEP). The
Laboratory works to indefinitely maintain the safety,
reliability, and performance of the U.S. nuclear
deterrent by investigating, developing, and imple-
menting life-extension options for the remaining
stockpile systems. Many of the weapons in the
current stockpile are approaching the end of their
design-life within the next decade. In the context of
stewardship, all weapon components must ulti-
mately be considered limited-life components, and
thus life-extension activities are essential. Through
dialogue with the military, the Laboratory
revalidates requirements for the existing systems and
explores options to ensure the systems’ continued
performance in meeting these requirements. The
strategic planning for the refurbishment of the
enduring stockpile is underway in SLEP. Engineer-
ing development for SLEP on the W76 system will
begin within the next five years. Programs such as
these assure that the stockpile will continue to be safe
and reliable and that it meets military requirements.

• Dismantlement. Los Alamos provides R&D support
for dismantlement activities at Pantex for Los
Alamos weapon designs.

Campaigns

Campaigns are a mechanism designed to assist
DOE/DP and the DP laboratories in managing programs
in specific high-priority areas of stockpile stewardship.
Campaign objectives focus the capabilities of each of the
weapon laboratories on addressing weapons issues in a
coordinated, streamlined, and cost-effective manner.
Campaign criteria include appropriate resources to achieve
the goals, with clearly defined schedules and deliverables.
Campaigns aim to develop critical enabling technologies or
capabilities that add to the continuing technology base.
Planned campaigns are described in this section.

Campaign 1: Primary Certification 2005
We will develop and validate the tools that will be

required to certify the performance and safety of any
rebuilt or aged primaries in the future. Campaign
objectives include validating the high-fidelity physics burn
and advanced burn simulations; completing the rebuilt-
pit engineering evaluations; evaluating the performance
consequences of the plutonium equation-of-state (EOS)
and strength models produced in Campaign 2; complet-
ing the evaluation of integral hydrodynamics experiments;

and analyzing, evaluating, and archiving past nuclear tests
relevant to pit certification. Supporting activities include
fully functioning Above Ground Experiments (AGEX),
ASCI code development, and archiving associated past
nuclear tests.

Campaign 2: Dynamic Materials Properties
We will obtain experimentally validated models of

materials properties that are essential to our understand-
ing the performance of the weapons and are applicable to
the primary certification and other campaigns. Campaign
objectives include the following:

• experimentally measure dynamic plutonium and
other metals properties such as EOS, melt, phase
transitions, strength, spall, and ejecta;

• determine high-explosive initiation, performance,
and constitutive properties to validate modes of
high-explosive initiation, including extreme tem-
peratures of the stockpile-to-target sequences (STSs)
and abnormal environments;

• obtain experimental data on the EOS and constitu-
tive relations for organic material such as foams and
plastics; and

• use existing and develop new facilities and diagnostics
to reach critical EOÍ regimes with required accuracy.

Campaign 3: Advanced Radiography
In the absence of nuclear testing, advanced radiogra-

phy is one of the most important tools needed to evaluate
an aging stockpile. The radiography campaign will
develop enhanced capabilities needed to provide and
analyze three-dimensional pictures of imploding surrogate
primaries. Near-term milestones include (1) the successful
operation of the first axis of the DARHT facility to
conduct hydrodynamic experiments required for the
certification of the enduring stockpile and (2) the
development and application of comprehensive radio-
graphic simulation and analysis tools on the ASCI
computers. Longer-term milestones require the comple-
tion of the second axis of DARHT Phase 2 construction
(4 x-ray pulses in 2 microseconds) that meets specification
and the operation of full facility experiments.

Campaign 4: Nuclear Margin and Secondary
Certification 2005

In the past, our incomplete understanding of energy
flow in nuclear weapons required nuclear tests to establish
the performance “margin.” In the absence of nuclear tests,
aging and remanufacturing of weapons and components
require a predictive capability. Objectives of this campaign
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are to determine the minimum primary performance
necessary to produce a militarily effective weapon,
develop predictive computational capabilities for each
weapon system in the stockpile, determine primary
radiation emission and energy flow, and determine the
performance of normal, aged, and rebuilt secondaries.

Campaign 5: Enhanced Surety
Surety improvements to reduce risk in our stockpile

are achieved by developing candidate technologies that
can be implemented in the stockpile during SLEP
refurbishment. We plan to develop candidate technologies
that can provide cost-effective options for eliminating
nuclear safety exceptions and by providing longer-use
denial delay times.

Campaign 6: Weapon System Engineering Certifications
By 2005 we will develop the capabilities to certify and

assess the engineering performance of our weapon systems
in critical normal and abnormal environments with
quantified uncertainties. Campaign success depends on
the availability of environmental testing facilities, ASCI
code development, materials model development, and
modern engineering baselines. Engineering baselines
include the integration of system-level confirmatory
experiments and validated engineering models for science-
based assessment and certification.

Campaign 7: Certification in Hostile Environments
In the past, hostile environment STS certifications of

our weapons required underground nuclear tests. This
campaign aims to develop certification tools and radia-
tion-hardened microelectronics technologies needed to
certify that refurbished weapons and components meet
STS hostile environment requirements. Campaign
objectives include developing a suite of experimentally
validated ASCI computational tools that support predic-
tive design capability for weapon components, providing
radiation-hardened microelectronics technology, and
integrating the tools and capabilities necessary to certify
the evolving stockpile.

Campaign 8: Lifetime Assessments
In order to mitigate the risk that our weapon produc-

tion complex might be caught unaware and might be
unable to respond to aged-related failures of an entire
weapon system in the stockpile, we must provide lifetime
assessments and the quantitative decision bases for a
future life-extension program. Campaign objectives
include weapon system refurbishments based on compo-

nent lifetime determinations, pit-lifetime assessments and
lifetime assessments for secondaries and high explosives
(for further details, see the highlights on page 39).

Campaign 9: Integrated Product Realization Environment
The nuclear weapons complex must be able to

refurbish the stockpile as required to support SLEP.
Campaign objectives are to provide the complex with the
capability to deliver qualified SLEP refurbishment
products in a timely manner and to deliver qualified
SLEP refurbishment components upon demand.

Campaign 10: Accelerated Strategic Computing Initiative
The objective of this campaign is to develop the

capability to transition from nuclear-test-based methods
to simulation-based methods for certifying the safety,
performance, and reliability of the nuclear weapons in the
enduring stockpile. Specific goals of the campaign are to
develop the next generation of massively parallel
supercomputers, including the ultrascale, high-perfor-
mance storage systems and the necessary instruments for
data transmission and storage, and to develop and
demonstrate capabilities for visualizing massive quantities
of data generated by those computers. A description of
the Los Alamos program is in the highlight Nuclear
Weapons Simulation and Computing on page 37, and
further detail is provided in Section II.B.3. Theory,
Modeling, and High-Performance Computing.

Campaign 11: Inertial Confinement Fusion (ICF) Ignition
The ICF program is an integral part of the SSP. The

missions of the U.S. Inertial Confinement Fusion
Program are (1) to address high-energy-density-physics
issues for the nuclear weapons SSP, and (2) to develop a
laboratory microfusion and a high-yield capability for
defense and energy applications. In pursuit of these
missions, the national ICF Program is developing a state-
of-the-art laser capability centered on the National
Ignition Facility (NIF) at Livermore. The ICF Program
also has developed the following crucial auxiliary facilities
that support the SSP missions: (1) the Z accelerator at
Sandia National Laboratories, (2) the Omega laser at the
University of Rochester, and (3) the Trident diagnostic
development laser at Los Alamos. The near-term goals
pursued by the national ICF program in support of its
missions are to (1) expand the national ICF program’s
capabilities in high-energy-density science related to the
SSP; (2) demonstrate ignition in the laboratory on the
NIF; and (3) assess designs of ICF capsules capable of
high yields. These objectives will be accomplished
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through use of the NIF as a flexible, state-of-the-art
experimental facility and through correlative, supporting
experiments performed at facilities such as the Z accelera-
tor. A description of the Los Alamos ICF program can be
found in the highlight on page 38.

Remaining Technical Base and Facilities

Key facilities and infrastructures that must be fully
operational or on “warm standby” to meet SSP mission
needs, along with new construction projects, are the major
elements of the RTBF category. Also included in this
category are a few scientific and technical activities that are
not captured in campaigns but are required to develop and
maintain intellectual competencies and capabilities at the
DP Laboratories and the Nevada Test Site (NTS).

• LANSCE Facility. LANSCE is a major accelerator
facility providing a source of intense, pulsed neutron
and proton beams for experiments supporting
defense and civilian research. LANSCE contributes
to the Los Alamos stockpile stewardship mission
through neutron- and accelerator-based science,
including neutron scattering, measurements of
nuclear reaction rates, and probes of dynamic
phenomena. Stockpile stewardship activities at
LANSCE includes research and development of
proton and neutron radiography, as a new tool, for
studying weapons-related dynamic phenomena and
for possible use in the future Advanced Hydrotest
Facility.

• Strategic Computing Complex (SCC). The DOE
Strategic Computing and Simulation Program,
which also includes ASCI, is the SSP’s highest-
priority program. In support of ASCI, the Labora-
tory is developing the SCC at Los Alamos, which
will house an integrated system of computer
processors capable of performing more than 30
TeraOps. The facility will be sized to be capable of
housing an integrated system of computer proces-
sors able to perform more than 100 TeraOps. To
meet the urgent national security requirements
associated with the SSP and the ASCI program, the
SCC must be ready to accept installation of the
computer by January 2002.

• Pegasus Facility. Pegasus is a high-energy pulsed-
power facility in which we have conducted a variety
of weapons physics and basic science experiments,
including precisely controlled, highly symmetric
implosions. Pegasus experiments are anticipated to
end in FY00 to allow us to focus on development
for Atlas experiments.

• Atlas Facility. When complete in FY01, Atlas, the
world’s largest pulsed-power facility, will provide the
means for conducting important materials and
hydrodynamic experiments at higher pressures,
accelerations, and temperatures than Pegasus. In
these experiments, large volumes of near-solid-
density materials can be partially ionized. For
hydrodynamic experiments, Atlas will be capable of
achieving a pressure exceeding 5 megabars in a
volume of several cubic centimeters. The capacitor
bank design consists of an array of 240-kilovolt
Marx modules. The system is designed to deliver a
peak current of 25 to 32 mega-amperes with 4- to
5-microsecond risetime. The project is on track for
completion on schedule. DOE may direct efforts in
pulsed-power facilities such as Pegasus and Atlas
toward Nevada.

• High-Explosives (HE) Facilities. HE science and
engineering are fundamental and essential elements
of stockpile stewardship. A productive HE infra-
structure is critical to support of a well-balanced
experimental program, as well as surveillance,
refurbishment, and certification. The strategy for the
near term is to evolve and incrementally update HE
facilities to respond to new requirements of the
program and to reduce cost and environmental
impacts of operations. Recent progress includes
commissioning of upgraded laboratory space for
examining ignition mechanisms; relocation and
resizing of chemical processing and related parts
fabrication to reduce operating costs and improve
efficiencies; and completion of a new waste HE
disposal facility to improve safety and environmental
compliance. A short description of the HE Program
is given in the highlight on page 39.

• Theoretical Institute for Thermonuclear and Nuclear
Studies (TITANS). As long as the U.S. continues to
maintain an enduring nuclear stockpile, it is vital
that we preserve a strong skill base and the trained
technical judgement to support effective steward-
ship. However, most of the people with practical
nuclear weapons design experience will retire within
the next 10 years or so; their knowledge and under-
standing must be passed on to the next generation of
stockpile stewards. To help meet this need, the
Laboratory established TITANS in FY96, with the
objectives of educating the staff in nuclear weapons
science and providing a mentoring process for new
nuclear weapons designers. TITANS will help sustain
a cadre of nuclear weapons designers and scientists
well grounded in nuclear weapons science.
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f. Core Stockpile Management

The Core Stockpile Management (CSM) program is
an integral part of the larger national effort. The goal of
the Los Alamos CSM program is to meet present and
future requirements for those warhead components
manufactured or surveilled at the Laboratory and to
maintain the requisite safety, security, nuclear materials,
and facility infrastructures demanded by a unique and
burgeoning combination of design and production
agency tasks. Program activities are in response to direct
programmatic guidance from the DOE/AL Office of
Technology and Site Programs and Office of National
Defense Programs.

The Laboratory is integrating DP-20 campaigns into
our manufacturing and surveillance missions. In particu-
lar the Pit Readiness Campaign is essential to the goal of a
WR pit. We are also relying on the Nonnuclear Cam-
paign to initiate those activities needed to effectively
respond to the current directive schedule and future SLEP
requirements and are relying on the ADaPT Campaign to
modernize manufacturing processes.

Directed Production

Los Alamos has an assortment of limited-manufactur-
ing assignments for continued replacement of limited-life
components and that provide the basis to support the
components needed for SLEP.

Pit Manufacturing

Technology development for the fabrication of
plutonium pits is proceeding at a pace that will favor the
production of the first WR–quality stockpile pit for the
W88 warhead during FY01. Along with development pits
for the W87 and B61, additional WR W88 pits will be
made to replace those consumed in the surveillance
program. By FY07 an interim capability will be estab-
lished for production at the rate of 20 WR pits per year
within existing facilities. Ultimately and as its mission
dictates, Los Alamos will have the capability to manufac-
ture all types of pits in the enduring stockpile. This
capability extends to the nonnuclear pit components and
technologies as well.

Structural Mockup Pits

A growing number of mock pits are needed for joint
test assemblies (JTAs) that are used to test the interactions
between DOE components and DoD delivery systems.
Generally involving flight tests, the JTAs may include

initiation of the explosive package at the flight terminus;
thus, nuclear components must be simulated. Mock pits
are built to mimic different physical characteristics of
nuclear components and are becoming more complex as
interest grows in improving the fidelity of the system’s
response to the test environment. In the future, a dozen
or more mock pits will be needed annually according to
present schedules.

Detonation Systems

Los Alamos will continue the manufacture of WR–
quality detonator (actuator) simulators and timer detona-
tor pulse switches for use in JTAs and will supply timer
detonators as well. The capability for production of WR
detonators is established. Los Alamos has always built
detonators for a variety of purposes, and by FY00 we will
have an annual capacity of more than 5,000 detonators,
most of which will be needed for hydrodynamic tests or
various dynamic experiments. As part of detonator
production, Los Alamos is also producing the packaging
materials and transportation containers needed for
shipping small assemblies containing explosives.

Neutron Tube Target Loading

Sandia National Laboratories builds neutron genera-
tors, which are among the limited-life components of
nuclear weapons. Los Alamos loads tritium onto a Sandia-
supplied target disk. The targets are then shipped to
Sandia. The production rate of the WR–quality targets is
projected to increase from about 500 in FY99 to more
than 1,800 in FY01.

Standard Surveillance

Los Alamos has the responsibility to survey all the
components of Laboratory-designed nuclear weapons in
our nation’s stockpile. Surveillance usually occurs when-
ever a nuclear weapon is randomly selected and returned
to Pantex. Surveillance efforts include, for example,
review of plutonium pits, detonation systems, high
explosives, gas boosting systems, and plastic, ceramic, and
metal components that make up a nuclear warhead or
bomb.

Enhanced Surveillance

Focused to a large degree on component aging
vulnerability, the enhanced surveillance program includes
activities for identifying and evaluating age-induced
changes in materials properties and subsequent effects on
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nuclear system performance and safety. Tools are being
developed that can be used to predict and assess compo-
nent and systems changes, while establishing acceptable
performance limits and change thresholds that can be
measured in the standard surveillance program. Key
elements are hydrotesting for surveillance, flight test
R&D, materials aging R&D, nondestructive evaluations,
and modeling.

Nuclear Materials

The safe and secure management and storage of the
nuclear materials inventory are essential to CSM pro-
grams and embrace a wide variety of tasks. Among these
are special-nuclear-materials processing, materials control
and accountability, waste evaluation and management,
and a host of planning and reporting duties. Plans for
some aspects of this work are as follows:

• plutonium stabilization and scrap recovery,
• nuclear materials planning and reporting,
• the Integrated Nuclear Materials Information System,
• nuclear criticality safety,
• the special recovery line, and
• electrolytic decontamination.

Advanced Design and Production Technologies

The principal focus of this work is the preservation
and demonstration of key weapons technologies and the
support of downsized, more-compliant facilities. Los
Alamos has tasks within the Enterprise Integration and
Agile Manufacturing portions of the Distributed Com-
puter-Aided Design and Manufacturing part of ADaPT
and has product-focused activities within the process
development part of ADaPT. Within Enterprise Integra-
tion, an Enterprise Resource Planning tool is being
implemented to help provide a uniform infrastructure for
all Los Alamos production efforts, including an Informa-
tion and Data Management (IDM) system to improve
records management for nuclear weapons surveillance and
production. Infrastructure information will continue to
be loaded into the IDM system in FY00 and FY01, and
product-tracking tests will start. Meanwhile, IDM
workers, in collaboration with a Xerox Corporation team,
have begun defining the requirements and structure of a
new document management system. In FY00 legacy data
capture will be demonstrated, and a pilot project for new
production data will be started.

Within Agile Manufacturing, efforts to begin
reengineering manufacturing practices are underway.
Among the first deliverables are prototyping hardware,
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conversion of prototype components to actual manufac-
ture, and modeling of JTA work elements. Los Alamos
has process development activities associated with all
manufacturing assignments.

g. Future Contingencies and National Response

The Laboratory supports two major contingency
readiness efforts: maintaining the ability to respond to a
radiological emergency and maintaining the capability to
conduct underground nuclear tests.

Emergency Response

The Accident Response Group (ARG) continues to
evaluate and validate its capability to respond worldwide
to U.S. nuclear weapons accidents should any occur. A
progressive series of training, exercises, and drills is used to
provide diagnostics, safing, and packaging readiness. ARG
is composed of an all-volunteer cadre of approximately
500 U.S. nuclear weapons design experts and support
personnel from the DOE weapons laboratories and DOE
support contractors.

The Nuclear Emergency Search Team (NEST)
provides the deployment capabilities required to conduct
search and recovery operations for nuclear materials,
weapons, or devices and to locate, identify, diagnose, and
disable improvised nuclear devices and radiological
dispersal devices. NEST also trains scientific and technical
specialists to provide technical advice (as directed by the
President in PDD-39) that supports the U.S. government
crisis response for operations involving nuclear materials
and devices. This capability is also used on behalf of the
U.S. to provide emergency response follow-on expertise in
the event of a domestic or overseas radiological or nuclear
emergency.

Test Readiness

A Presidential Directive requires DOE to maintain a
capability to resume underground nuclear testing within
2 to 3 years, if requested. Test readiness is composed of
four main elements: infrastructure, special equipment,
procedures, and technically competent personnel. NTS
personnel maintain their technical competency through
active participation with Laboratory personnel in experi-
ments supporting the SSP. We exercise all critical func-
tions associated with NTS-based skills by conducting
subcritical experiments and nonnuclear experiments at
NTS and aboveground experiments at Los Alamos and by
participating in NEST and ARG exercises.
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This section highlights a selection of stockpile
stewardship activities at Los Alamos. The first four
highlights are elements of an integrated strategy being
developed by DOE and the Defense Program laborato-
ries. The Dual-Axis Radiographic Hydrodynamics Test
Facility and the Proton Radiography highlights repre-
sent the strategy element that consolidates the hydrody-
namic test infrastructure and support throughout the
complex, including both x-ray-based and proton-based
radiography as well as future advanced hydrotesting
facilities, at Los Alamos. As part of this strategy, Los
Alamos will also have responsibility for high-performance
computing and simulation. This is discussed in the third
highlight and also in Section II.B.3. Theory, Modeling,
and High Performance Computing.

Livermore, meanwhile, has responsibility for high-
performance computing and simulation, and the
National Ignition Facility (NIF). The fourth highlight,
Inertial Confinement Fusion and Radiation Physics
(ICF&RP), includes Los Alamos’ participation in NIF.
Described in earlier text but not expanded here are
additional strategies that would direct efforts in pulsed-
power facilities, such as Pegasus and Atlas, toward
Nevada and would enhance the capabilities of the
Nevada Test Site in areas of subcritical experiments and
advanced diagnostics. Additionally, to rebalance the
directed weapons workload, moving of responsibility
for the W80 system from Los Alamos to Livermore is
being addressed.

The last three highlights describe activities that
further our understanding and mitigate the effects of
aging in the stockpile.

The Dual-Axis Radiographic Hydrodynamics
Test (DARHT) Facility

The DARHT facility will be the nation’s first major
new experimental facility for the Stockpile Stewardship
Program. The first phase of this dual-axis hydrodynam-
ics testing facility became operational in July 1999. The
second phase will be operational in September 2002.
The facility will generate high-resolution x-ray images
containing time-resolved and three-dimensional
information measuring the implosion of nuclear
weapons primary mock-ups. Data from DARHT is not
only essential to providing experimental confirmation
of computer simulations but will also be used to
observe phenomena that may not be present in the
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computer models. DARHT will be a national capabil-
ity, supporting experiments from both Los Alamos and
Livermore.

Los Alamos is responsible for hydrodynamic
facilities as part of the integrated strategy developed by
DOE-DP, the defense laboratories, and the Nevada Test
Site. DARHT is the most capable of the nation’s
hydrodynamic testing facilities, and the Laboratory is
committed to completing the project within specified
cost, schedule, and performance baselines.

The facility will include two high-intensity x-ray
machines oriented at right angles. Each machine has
been designed to generate radiographs that will produce
data with far-higher resolution than previous experi-
ments. For the first time, the dual-axis nature of the
facility will allow researchers to obtain high-resolution,
three-dimensional, or time-resolved information. In
addition, the second DARHT x-ray system will generate
four high-resolution radiographs within 2-millionths of a
second to capture the dynamic evolution of the implo-
sion process, thereby greatly increasing the data return
from the facility and extending its ability to test non-
nuclear mock-ups of nuclear weapons primaries. Much
of the testing at the facility will take place within
containment vessels to reduce the environmental
releases of materials normally found in hydrotests. The
use of containment vessels will increase significantly
over the life of the facility.

The DARHT facility became operational in July
1999 with the completion of the first phase of the
project. Phase 1 provides the first high-resolution x-ray
system, the first high-explosives containment system,
and the entire building for both phases of DARHT.

The next phase of DARHT, providing the second,
multiple-pulsed x-ray system as well as further high-
explosive containment systems, began during FY98 and
is continuing. Los Alamos has formed a collaboration
with the Lawrence Livermore and E.O. Lawrence
Berkeley national laboratories to complete this sophisti-
cated second axis x-ray system. Both the Livermore and
Berkeley laboratories are national centers of excellence
in accelerator technologies required to produce mul-
tiple-pulsed x-ray sources. Under Los Alamos leader-
ship, this group of University of California–managed
laboratories provides the nation’s best technical re-
sources for the timely completion of DARHT.

With completion of the entire DARHT building,
installation and testing of equipment for the second

Highlights
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phase can take place without interrupting operational
hydrodynamics testing. During FY00 the California
laboratories will deliver the first major subsystems for
the second phase. DARHT will be fully operational
with both x-ray machines and all explosive containment
systems by the end of FY02.

Proton Radiography

Los Alamos National Laboratory is leading a
multilaboratory effort demonstrating protons as a viable
new radiographic probe, making proton radiography a
premier technical opportunity for future hydrotesting
development. In the past, protons were used for
imaging only thin objects, but the technique was
limited because the proton’s charge caused multiple
scattering of the proton in the object, leading to a
blurred image. However, scientists at Los Alamos have
demonstrated a magnetic lens system that removes the
majority of the blur—even for thick objects. This
technique can be extended to gain information on the
material composition of an object in addition to its
density by cascading two lenses with different angular
apertures—an extremely powerful feature.

Recent experiments at LANSCE and the Alternat-
ing Gradient Synchrotron at Brookhaven National
Laboratory have demonstrated that proton radiography
will have a number of distinct advantages over x-rays.
Protons have long, mean-free paths that are well
matched for imaging thick, dense objects, and the
proton results are sensitive to both material density and
composition. The final images produced with protons
also have a significantly higher signal-to-noise ratio than
x-ray images because of the reduced scatter field. In
addition, protons provide a high detection efficiency
that can generate many frames and simultaneous view
directions of the explosion, producing a kind of
“motion picture.” Proton radiography is also easier to
execute. There is no need for a bremsstrahlung con-
verter (which is needed to produce x-rays by converting
high-intensity electron beams) because the proton beam
directly illuminates the object. Furthermore, proton
accelerator technology already exists to provide the
required beam energies, intensities, and time structures,
making this technique a viable alternative for immedi-
ate application.

An advanced radiographic capability will be an
essential component of the Laboratory’s Stockpile
Stewardship Program because it provides the ability to
measure the integral performance of stockpiled prima-

ries using inert materials and to thereby derive nuclear
performance information that previously could be
obtained only from nuclear testing. In the interest of
expanding our hydrotest capabilities to include experi-
mental validation of calculated nuclear performance,
the Advanced Hydrotest Facility (AHF) has been
proposed by the three weapons laboratories. The AHF
will provide improved understanding of three-dimen-
sional effects associated with aging and weapons features,
as well as time-dependent, high-resolution measurements
of pit density and gas-cavity configurations.

As part of the DOE–developed integrated strategy,
preconceptual design has begun on a 50-giga-electron-
volt proton hydrotest facility at Los Alamos. The
preferred siting of this new facility uses the existing
LANSCE linac as an injector. A phased approach to a
full AHF capability is envisioned, starting with an initial
stage capable of performing full hydrotests with approxi-
mately 20 frames on a limited number of axes, so as to
impact stockpile certification on the timescale of 2005.

Nuclear Weapons Simulation and Computing

 The U.S. commitment to ending underground
nuclear testing requires development and implementa-
tion of predictive three-dimensional simulations to
assess and certify the safety, reliability, and performance
of the aging nuclear weapons stockpile. The Simulation
and Computing program goals include the production
of three-dimensional predictive weapons simulation
tools by 2004 and validated full-physics, full-system,
high-resolution three-dimensional predictive simula-
tions by 2010. The program is developing visualization
capabilities and the computational infrastructure
required to manipulate and understand the tera-scale
data sets produced by ultralarge-scale simulations.

Major application projects focus on weapons
primary and secondary predictive capability, validation
and verification of these new simulation tools, diagnos-
tics, modeling of component manufacturing processes,
and engineering analysis. The current code projects are
the following:

• Blanca—development and validation of three-
dimensional nuclear detonation safety applica-
tions at high resolutions (over 60 million mesh
cells) and over thousands of processors and
development and validation of primary perfor-
mance capabilities;

• Antero—initial evaluation of secondary perfor-
mance modeling;
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• Crestone—three-dimensional simulations for
secondary issues relevant to stockpile aging;

• Shavano—three-dimensional simulations of
primary performance;

• Telluride—simulation of casting processes to
evaluate and improve techniques for weapon
component manufacturing;

• Eolus—simulation and analysis of weapons
output, nuclear test diagnostic measurements, and
nonnuclear experiments; and

• Engineering Applications—engineering simula-
tion of weapons systems to evaluate structural
integrity during stockpile-to-target sequence.

Data produced by three-dimensional simulation
codes vastly exceeds present capabilities in quantity,
complexity, and presentation, and thus requires
innovative approaches to data representation. This
project develops and deploys innovative tera-scale
technology for data and visualization needed for our
stockpile stewards to see and understand large-scale
simulations, in concert with the platform development
and simulation code development. The visualization
corridors currently link and render massive, data
intensive simulations for design, engineering, and
manufacturing analysis. Present efforts ensure critical
data exploration support for design and engineering
assessment teams running simulations on Blue Moun-
tain, and longer-term efforts will provide the necessary
visualization interfaces for the 30-TeraOps and 100-
TeraOps computer platforms. The present servers for
visualization engines use a dedicated 128-CPU shared
memory processor with multiple graphics pipelines,
offering users multiple data visualization and explora-
tion modalities. These modalities include powerwall
assessment theatres, large flat-panel displays, high-
resolution mono or stereo desktop displays in designers
offices, and immersive workbenches.

For more information on simulation and comput-
ing, especially with respect to the computing platforms,
see section II B. 3. Theory, Modeling, and High
Performance Computing.

Inertial Confinement Fusion and Radiation
Physics (ICF&RP)

Stockpile stewardship requires detailed understand-
ing of the complex, high-energy-density physical
phenomena that occur in a nuclear weapon. In the past,
most experimental data and benchmarking of theoreti-

cal modeling came from nuclear tests. The ban on
nuclear testing has resulted in the need for a much more
fundamental and detailed understanding of the phe-
nomena occurring in a nuclear weapon. The response to
this new paradigm is a program of extensive and
detailed laboratory experiments (exploring critical
aspects of the physics that occur in nuclear explosions)
and comparison of these experiments with state-of-the-
art theoretical modeling. These “new” experimental data
together with past nuclear test data are used to bench-
mark and improve sophisticated computer models (in
some cases, in full three-dimensional detail). The
modeling (and its feedback comparison and interaction
with experiments) will integrate the essential elements of
nuclear weapon performance and will thus make an
important contribution to SSP.

Within the ICF&RP Program, relevant weapons
physics experiments are all radiatively driven—either
with optical radiation from high-energy lasers or with
high-power x-ray generators (pulsed-electrical-power)
such as Sandia National Laboratory’s Z accelerator. The
national ICF program goals are to achieve an ignition
demonstration at the National Ignition Facility and to
use ICF facilities to perform crucial weapons physics
experiments. The Los Alamos program emphasizes
target-physics activities (including experiments, theory,
and simulations), as well as target fabrication and related
materials science. This spectrum of activity supports
both ignition and Los Alamos’ stockpile responsibilities.
Ongoing target-physics research involves state-of-the-art
research in disciplines such as (1) highly nonlinear
hydrodynamics and turbulence, (2) interaction of high-
intensity laser radiation with plasmas and attendant
instability generation, (3) high-convergence hydrody-
namic implosions, and (4) the study of properties of
shock-driven materials with advanced methods such as
transient x-ray diffraction. The measurement methods
and techniques developed in radiative experiments are
often valuable in experiments using other types of high-
energy-density facilities.

It is crucial that Los Alamos, with its central role in
the SSP mission, remain a major participant in develop-
ing the fundamental understanding of the high-energy-
density physical science of nuclear weapons. As part of the
DOE/DP integrated strategy, the Los Alamos ICF&RP
Program utilizes facilities throughout the United States in
order to perform this SSP–based mission. The program
will remain in the forefront of high-energy-density
research as the capability of DOE facilities is enhanced.
Los Alamos currently has very active research programs at
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the Omega Laser at the University of Rochester and the
Z accelerator (intense x-ray source) at Sandia. Our own
Trident laser facility performs the crucial role of proto-
typing and staging of experiments and calibrating and
developing new instruments.

Pit-Lifetime Prediction

Furthering our understanding the behavior of aged
pit materials, especially plutonium, requires both novel
experiments and advanced methods in computational
materials science. Our approach is to first identify and
characterize those material properties that are impor-
tant to primary function and to then determine how
those properties might change with age. This informa-
tion, when combined with sensitivity analyses for each
weapon, will allow us to estimate pit lifetimes. Having
identified credible plutonium aging effects, we are
presently conducting experiments to determine if these
aging effects alter the properties that contribute to
weapon safety or function. We are on-track to deliver a
credible estimate of pit lifetimes in 2003.

Subcritical tests are providing a baseline of dynamic
plutonium properties. Systematic measurements of
aged material to identify potential and observable
changes are underway. Successful Kolsky/Hopkinson
bar measurements have been made on plutonium
dynamic strength over a range of intermediate strain
rates. Recent success using resonant ultrasound
spectroscopy to accurately measure the elastic proper-
ties of plutonium has been achieved. Elastic properties
changes are the likely first indicator of plutonium
aging. We anticipate changes in these properties long
before they manifest as changes in compressibility,
density, or strength. A laser miniflyer was successfully
tested and used to look for key transformation signa-
tures in plutonium. This technique is particularly
attractive since it uses extremely small samples ideally
suited to aged weapons material.

While these techniques represent a significant
advance in our ability to measure and diagnose aged
material, the problem of testing exceptionally old
material remains—we have no 50- or l00-year-old
plutonium. To simulate aged plutonium, an ambitious
joint Los Alamos/Livermore program was initiated. In
September 1998 we prepared several hundred grams of
the Pu-238 metal needed for this experiment, which
represents a significant accomplishment. The first
blended castings using this material was made in

March 1999. Our objective is to accelerate the aging by
a factor of 15 so that 60-year-old equivalent material
will be available in 2003.

While considerable work to refine our estimate of
pit lifetime remains, one important fact continues to be
confirmed through our experiments: pits today con-
tinue to be safe and reliable and should remain so for
many years.

High Explosives

Los Alamos is one of the world’s leading institutions
in high-explosives (HE) science and engineering. HE is
a critical component of a nuclear weapon. These
materials are among the most complex and least
understood substances, particularly with respect to
aging. The HE program’s major goals include baseline
characterization of current stockpile HE; prediction of
the useful lifetime of stockpile explosives to support the
Stockpile Life-Extension Program; development of
accurate models of the performance and behavior of
explosives; accurate prediction of weapons behavior in
both planned and unplanned scenarios; and upgrades
of the HE infrastructure to meet new operation
requirements and experimental needs of the Stockpile
Stewardship Program.

A new initiative in HE science, called  High
Explosive Reaction Chemistry by Ultrafast Laser
Spectroscopy (HERCULES), began in FY98. Ultrashort
pulse lasers beams are used to measure reaction mecha-
nism, pathways, and history with temporal resolution
down to 0.00001 percent of the total reaction time of an
explosion. The emphasis this year has been on producing
and diagnosing shock states in well-known materials. We
are using frequency domain interferometry to acquire
surface phase shift data on thin films of aluminum driven
by laser energy deposition on the reverse side. Shock state
risetimes of the free surface motion of aluminum have
been resolved to 1 to 2 picoseconds. These are, to be best
of our knowledge, the best time resolution ever made of
shock state risetime. Furthermore, the shock state
pressure in these experiments is on the order of 130
kilobars—well overdriving elastic-plastic behavior. We
measure free-surface displacement as a function of time
with subpicosecond resolution in addition to measuring
shock velocity. The salient point of this series of experi-
ments is the demonstration that laser-driven shock state
can be produced and diagnosed with great accuracy and
reproducibility. This new capability will be fundamental
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to providing our stewards with the ability to plate a
reactive material onto substrates and then measure the
characteristics of its reactivity under controlled shock
input to study HE aging.

Slapper Detonator Technology

As an example, consider the slapper detonator
technology being developed at Los Alamos for DOE
and DoD applications under the Joint DOE/DoD
Munitions Technology Program. Multipoint slapper
arrays are being fielded in subcritical experiments at the
Nevada Test Site, in neutron resonance spectroscopy
experiments at LANSCE, and in flux-compression
experiments with Russian scientists at Ancho Canyon as
part of our AGEX II activities. A line generator array
was built recently at Los Alamos for successful experi-
ments with the Air Force.

Simulations of the firing of these arrays are being
done with circuit codes such as Microcap and PSPICE
and with a more-comprehensive code that includes a
description of the initiation of explosive pellets in the
slapper detonators that are part of the arrays. Viewing
the array cable and detonator circuitry as a transmission

line, it appears that the burst behavior of the slapper
bridges produces sufficient high-frequency components
that impedance mismatches in the cable layout aggravate
current oscillations due to any asimultaneities among the
bridge bursts. These insights are being tested through
modular multipoint experiments and variations in the
circuit layouts for large multipoint experiments.

Efficient detonator designs are being used in
detonator-safing applications being considered as
candidates for stockpile life-extension programs
currently being pursued for the W80 and W76.
Features such as nuclear-safety strong links at the
detonator, or all-optical detonation systems, can
improve the safety of the detonators in the event that an
unintended electrical stimulus such as lightning is
imposed upon a damaged weapon. Understanding the
physics involved in the coupling of electrical or optical
power through cables to propel miniature flying plates,
and the action of these plates upon impact to initiate
the explosive, is critical in making reliable utilization of
these new approaches. This understanding is being
achieved through the use of calculations and diagnostic
measurements on circuit behavior and the use of
VISAR and streak photography on the flyers.

2. ACCELERATOR PRODUCTION OF
TRITIUM

Tritium is necessary for maintaining the nuclear
portion of the U.S. defense structure. Since the 1988
shutdown of the last dedicated DOE nuclear production
reactor, the United States has recycled this important
component of the nation’s weapon’s stockpile from
dismantled nuclear weapons. Because tritium decays at a
rate of 5.5% per year, a new supply must be made
available in the next 6 to 10 years to ensure the reliability
of the nation’s defense.

In 1995 DOE issued a record of decision for tritium
supply and recycling that selected the two most promising
alternative technologies for tritium production and
established a dual-track strategy that would, within three
years, select one of those technologies to become the
primary tritium supply technology. The other technology,
if feasible, would be developed as a backup tritium source.
Under the dual-track strategy, DOE would do the
following:

• initiate the purchase of an existing commercial
reactor (operating or partially complete) or irradia-
tion services, with an option to purchase the reactor
for conversion to a defense facility, and

• design, build, and test critical components of an
accelerator system for tritium production.

Any new facilities that might be required, the accelera-
tor, and a tritium extraction facility to support the
commercial reactor alternative would be constructed at
DOE’s Savannah River Site in South Carolina.

On December 22, 1998, Secretary of Energy
Richardson announced that commercial light-water
reactors will be the primary tritium supply technology.
The Secretary designated the Watts Bar Unit 1 reactor
near Spring City, Tennessee, and the Sequoyah Unit 1 and
2 reactors near Soddy-Daisy, Tennessee, as the preferred
commercial light-water reactors for tritium production.
These reactors are operated by the Tennessee Valley
Authority, an independent government agency. The
Secretary designated the Accelerator Production of
Tritium (APT) as the ‘backup’ technology for tritium
supply. For the backup technology, DOE will continue
with engineering development activities and preliminary
design but will not construct the accelerator.

The most significant programmatic achievements of
FY98 were the following:

• the initiation of the preliminary design;
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Table 5. Projected Funding for Accelerator Production of Tritium ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Operating (DP0404012) 82.5 57.3 45.1 36.9 13.2 0.0 0.0 0.0
Design (Capital) (39DP04040) 5.8 4.6 3.5 3.0 0.0 0.0 0.0 0.0

Total 88.3 61.9 48.6 39.9 13.2 0.0 0.0 0.0
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• continued execution of the Engineering Develop-
ment and Demonstration program; and

• development and documentation of a new modular
design for the APT facility, complete with integrated
project schedule and an independently reviewed cost
estimate.

Significant technical achievements during the past
year included

• establishing a new world record for a continuous-
wave proton beam accelerated to 1.25 mega-
electron-volts (MeV);

• completing manufacture of the 6.7-MeV Radio
Frequency Quadrupole;

• advancing the understanding of processes that lead
to beam-halo development;

• fabricating the first 5-cell, 700-megahertz supercon-
ducting cavity for proton acceleration;

• building, testing, and demonstrating a beam-
rastering system designed to distribute the proton
beam uniformly over the surface of the tritium-
production target at the APT plant;

• completing all 800-MeV irradiations at the Los
Alamos Neutron Science Center (LANSCE) and
getting initial results from the FY97 LANSCE
irradiations;

• preparing the first volume of the APT Materials
Handbook for publication in early FY99; and

• improving codes and data libraries used to simulate
the interaction of medium-energy protons and
neutrons with APT materials.

The budget profile for the Los Alamos portion of the
APT Project is shown in Table 5, which reflects comple-
tion of the preliminary plant-backup design in FY01 and
completion of engineering demonstration activities in
FY02. Although much of the Laboratory’s contribution is
in the Engineering Development and Demonstration
effort, there is a significant effort in the preliminary plant
design, especially for accelerator systems.

3. Theory, Modeling, and High-
Performance Computing

Theory, Modeling, and High-Performance Comput-
ing is one of the Laboratory core competencies. Because
high-performance computing and modeling play key
roles in addressing problems across the Laboratory,
modeling and computational efforts are found across
numerous divisions and program offices. These activities
support both the core mission of the Laboratory and the
civilian national missions.

Funding is received from both DOE Defense Pro-
grams and the Office of Science (OSc). Because the funds
are administered by the Laboratory program offices,
additional descriptions and funding tables applicable to
these defense and energy research activities have been
provided in Sections II.B. Nuclear Weapons and II.D.2.
Office of Science Programs.

A major component of our vision is the development
of a simulation capability in the 100-TeraOp regime by
the year 2004. To achieve this objective, we will

• develop applications as a driver for and a partner in
the development of high-performance computing
and communications environments;

• focus hardware and software architects to work
closely with applications scientists in developing
next-generation capabilities, including hardware and
systems design;

• develop scalable algorithms, libraries, and run-time
systems for current and future computer systems
and also develop new ways to use these systems; and

• design, develop, and implement the integrated
environments that make these systems useful.

Examples in the last listed area, integrated environ-
ments, include (1) the High-Performance Storage System
(HPSS) for managing previously unimaginable amounts
of data at very high speeds; (2) network interfaces such as
the emerging standard Gigabyte Systems Network
communications capability; and (3) data visualization
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corridors to see and understand the results of terascale
simulations.

a. Advanced Computing Programs

Los Alamos high-performance computing and
communications efforts are all motivated by a firm
commitment to meeting DOE mission responsibilities
and to maintaining national leadership in computer
science research, predictive modeling and simulation, and
high-end computing and communications technologies.
Los Alamos researchers are hard at work in three major
DOE advanced computing programs: the Accelerated
Strategic Computing Initiative (ASCI), the High-
Performance Computing and Communications (HPCC)
Program, and the Strategic Simulation Initiative (SSI). An
effort is under way at DOE to create a new multi-
institutional Accelerated Climate Prediction Initiative
(ACPI) as a partner with ASCI. Los Alamos will have a
prominent role in ACPI.

A key aspect of our strategy for the future, already
being implemented today, is to leverage the hardware and
software infrastructure investments as well as the research
activities required by these three programs. The objective
of this strategy is not only to accelerate progress in
meeting the goals of the programs themselves but also to
develop an agile simulation environment capable of
addressing emerging problems important to the nation
that the private sector alone will not or can not address.

b. Accelerated Strategic Computing Initiative

Because the ASCI program has been described earlier
in Section II.B.1.e. Stockpile Stewardship, this section will
focus mainly on the high-performance-computing
infrastructure component of the program. In 1998 Los
Alamos received and installed the ASCI Blue Mountain
Sustained Stewardship TeraOPs computer system. This
system, developed by Silicon Graphics, Inc., is capable of
a peak speed of 3.072 TeraOps. This machine consists of
6,144 Silicon Graphics R10000 processors, each capable
of more than 500 million floating point operations per
second. The machine will immediately be used to solve
problems of national interest relating to the safety,
reliability, and performance of the nuclear stockpile. In
addition, the full 2,048 SGI R10000 processor Nirvana
Blue system was installed and went through it’s
penultimate acceptance test in the summer of 1999. This
machine has a peak speed of over 1 TeraOp and represents
the world’s largest unclassified computing platform.
Nirvana Blue will be used to execute simulations in

support of HPCC programs, meet SSI applications
objectives, perform scalable computer science experi-
ments, and address other unclassified problems of
national interest, such as climate modeling and wildfire
simulation, among others.

The computer at the Advanced Computing Labora-
tory is being used chiefly in an open, unclassified environ-
ment to support advanced research in climate modeling,
materials science, molecular biology, crisis forecasting, and
other critical simulation experiments that cannot be
performed with less advanced computers. The ASCI
machine, which resides in the secure, classified partition
of the computing network, is already performing stock-
pile stewardship calculations. In 1997, calculations were
performed that were influential in bringing about design
changes in the construction of the Dual-Axis Radio-
graphic Hydrotest facility.

Los Alamos is preparing for the next major milestone
in the ASCI platform strategy—a 30-TeraOps system.
The request for proposals for this system has been
prepared and is expected to be released to industry in May
1999. This procurement is expected to result in an award
of a 30-TeraOps system in mid 2001.

Hardware Architecture

Movement toward a distributed computing environ-
ment utilizing multiple TeraOp computer platforms, tens
of terabytes of disk storage, petabytes of archival storage,
and copious ancillary equipment (for example, remote
rendering servers and smaller symmetric multiprocessor-
based [SMP] computer platforms) leads to an architecture
that is very different from the traditional designs. Our
challenge is to optimize the balance between these
resources in support of the ASCI applications.

Software Architecture

The software environment to which the Center is
moving is in partnership with Sandia and Lawrence
Livermore national laboratories through the ASCI
program’s Problem Solving Environment research and
development.

The plan is for a layered software environment. It
leverages applications from commercial, public-domain,
and Tri-Lab developers to support secure, distributed
high-performance computing in the areas of parallel
input/output, mass storage systems, scientific data and
information management, visualization, and resource
allocation and management. In such an environment, for
instance, it is essential that the secondary and tertiary
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storage devices be accessible in parallel at very high
aggregate bandwidths.

To aid in the analysis and dissemination of ASCI
simulation results, researchers in the Computing, Infor-
mation, and Communications (CIC) Division are
currently prototyping a scalable, high-performance data
corridor to condition, analyze, and visualize multiterabyte
data sets. This data analysis and visualization capability
will be deployed to a focused set of designers and code
developers this coming year to provide a novel, high-
bandwidth data interaction capability for use in the
verification and validation of ASCI simulations.

c. High-Performance Computing and
Communications

As discussed in Section II.D.2. Office of Science
Programs, the OSc-sponsored HPCC Program supports
research and development in the computational and
communications sciences to enable the solution of the
important Grand Challenge problems. The five Grand
Challenge research projects in which Los Alamos re-
searchers are involved are described in the Office of
Science section.

Information Technology for the Twenty-First Century

In FY00, DOE has proposed an investment to
develop and deploy new, far more capable computers and
advanced simulation technologies that will revolutionize
the way scientists solve complex problems in the twenty-
first century. DOE’s unique set of national laboratory
research capabilities, mission goals, and high-performance
computing and advanced applications expertise are critical
to three primary goals of the President’s Information
Technology Initiative. There are three primary goals in
DOE’s Scientific Simulation Initiative:

• Scientific Applications: To design, develop, and
deploy computational simulation capabilities to
solve scientific and engineering problems of extraor-
dinary complexity. The initial focus will be on two
major simulation projects, global systems and
combustion systems. Each of these is critical to the
agency’s mission, has urgent deadlines, is of high
scientific impact, and is well positioned to take
advantage of computing capabilities on the scale of
trillions of calculations per second.

• Computer Science and Enabling Technology: To
discover, develop, and deploy crosscutting computer
science, applied mathematics, and other enabling
technologies. This project will focus on develop-

ment and deployment of advanced technology in
computational algorithms and methods; software
libraries; problem solving and code development
environments and tools; distributed computing and
collaborative environments; visualization, analysis
and data management systems; and computer
systems architecture and hardware strategies.

• Scientific Simulation Infrastructure: To establish a
national, terascale, distributed scientific simulation
infrastructure. The hardware strategy will be driven
by the applications requirements and will be based
on the acquisition of a balanced system of advanced
computers for computational methods and software
development as well as the demanding applications
described above. The department plans to acquire
computers with an aggregate capacity of 5 TeraOps
in FY00 and 40 TeraOps by the year 2003.

Parallel Object-Oriented Methods and Applications

Scientific application codes such as those that will run
on Terascale supercomputers are extremely large, complex
computer programs that previously had to be painstak-
ingly rewritten whenever hardware or software changed
significantly. The parallel object-oriented methods and
applications (POOMA) framework, developed at Los
Alamos, is an infrastructure of layered C++ class libraries
designed to simplify the development of scientific
applications code on parallel computer architectures.

 Application codes written with POOMA are capable
of running—with no changes to the code—on serial,
distributed, or parallel computer architectures. Applica-
tion developers express the fundamental scientific content
and numerical methods of their problem using high-level
objects which reflect simple mathematical notation; thus,
developers do not need to be familiar with the details of
C++ object-oriented programming to make immediate
use of the framework.

 Efforts this past year have utilized expression template
methods to enable kernel speeds equivalent to hand-
coded C-kernels for large simulations. Thus, users of the
framework are able to have the complexities of data
communication, domain decomposition, and load
balancing handled automatically by the framework while
retaining near-optimal kernel speeds.

 As the complexity of multiphysics simulation
increases, the necessity of a software framework to
encapsulate parallelism and enable portability becomes
essential to achieving high-performance-computing
objectives. The interspersion of message-passing and
physics kernels in typical high-performance-computing
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simulations makes both the parallelism and physics
impenetrable and the resultant code unmaintainable. The
absence of this interleaving of parallelism and physics
with explicit encapsulation by the POOMA framework
allows the physicist to concentrate on physics and the
computer scientist to concentrate on computer science—
the result being a faster turnaround in the problem-
solving cycle.

 The POOMA framework is not only easy to use but
is extremely agile and portable across rapidly evolving,
high-performance parallel computing architectures. The
first ASCI code to run all three ASCI platforms at Los
Alamos, Lawrence Livermore, and Sandia was a
POOMA-based neutronics simulation, MC++. This code
was prototyped on a serial workstation and recompiled on
the three ASCI platforms with no changes to the code
developer’s source.

Los Alamos researchers are currently using the
POOMA framework in several ASCI and OSc applica-
tions, including multimaterial, three-dimensional
hydrodynamics; three-dimensional simulations of
turbulence in tokamak fusion plasmas; advanced accelera-
tor modeling and design; and Monte Carlo neutronics.

Currently, the internals of several POOMA frame-
work components are being rewritten to enable the use of
scalable run-time system capabilities, which are described
below. In particular, this next version, POOMA II, is
building upon a lightweight, multithreaded run-time
system that can schedule user-level threads, assign tasks to
processors to maintain memory affinity, and perform out-
of-order execution of POOMA tasks.

Scalable Run-Time Systems

As we scale toward a multi-TeraOp clustered SMP
system, applied research is required to provide run-time
system features that scale efficiently for the class of
applications relevant to ASCI and other high-perfor-
mance-computing programs. These efforts include
lightweight thread libraries, operating system (OS) bypass
methods, and parallel application coupling.

Lightweight Threads
Currently, most Unix platforms have agreed to

support POSIX threads—an industry-standard thread
interface. At issue is the scalability of POSIX threads. As
the sizes of SMPs grow larger, applications will suffer from
the large overhead of POSIX threads and will have
limited scalability on account of the POSIX standard
providing no mechanism for process and memory locality.
The lightweight-thread libraries and schedules under

development in CIC Division will not impose the
“heavy” kernel-level processes associated with POSIX
threads and will be optimized for process/memory
locality. Several high-performance applications supported
by CIC Division require a multithreaded approach; CIC
Division’s investment in lightweight user-level threads will
satisfy this need and provide a scalable path toward
multithreaded high-performance-computing applications
on multi-TeraOp platforms.

OS Bypass
In moving data between SMP boxes on a clustered

SMP system, it is often the case that the data paths in a
given application are well understood, yet no mechanism is
provided in standard message-passing libraries for taking
advantage of this knowledge. OS-bypass methods provide
an approach whereby data is transferred directly between
pages of memory on separate SMP boxes without requiring
attention from the CPU. In this manner, latency is reduced
and the CPU can continue with calculations as data is
transferred. Currently, CIC Division is leading an OS-
bypass standards effort called Scheduled Transfer and will
develop a reference implementation this coming fiscal year.
Recent research with prototype OS-bypass methods on a
MyraNet Pentium Pro cluster have shown significant
improvement in latency reduction.

Parallel Application WorkSpace (PAWS)
Many clustered SMP simulations require separate

applications to interact concurrently. This capability
enables clustered parallel applications, such as coupled
ocean-atmospheric simulations, and distributed parallel
computing, such as concurrent parallel multiresolution
and parallel visualization of a target simulation. The
research challenges here are the management of separate
parallel applications with varying data distributions, a
common control for both data pull and push between
parallel applications, computational steering of analysis
components, and dynamic parallel attachment. The
PAWS team has developed an initial capability in each of
the above areas and is now in the process of applying
PAWS technology to ASCI and OSc Grand Challenge
applications.

The High-Performance Storage System

HPSS, winner of a 1997 R&D 100 award, is a
collaboration to provide a highly scalable, highly parallel
hierarchical storage system with improvements in perfor-
mance and capacity by at least two orders of magnitude.
The collaboration involves the development partners—
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Los Alamos, Lawrence Livermore, Sandia, Oak Ridge,
and Lawrence Berkeley national laboratories, and IBM
Global Government Industries—and the deployment
partners, which are spread across the continental United
States, Hawaii, and Western Europe.

HPSS provides a scalable parallel storage system for
highly parallel computers as well as traditional
supercomputers and workstation clusters. HPSS
requirements are driven by high-performance computing
environments, in which large amounts of data are
generated by massively parallel processors. Scalability is in
several dimensions: data transfer rate, storage size, number
of name-space objects, sizes of objects, and geographical
distribution. Although developed to scale for order of
magnitude improvements, HPSS is a general-purpose
storage system.

In meeting the high end of storage system and data
management requirements, HPSS is designed to use
network-connected (as well as directly connected) storage
devices to achieve high transfer rates. The design is based
on IEEE Mass Storage System Reference Model, Version
5. The resulting product is being developed to be portable
to many vendors’ platforms. Other key objectives are
modularity with open interfaces and reliability/recovery.

HPSS is currently deployed in the Los Alamos Central
Computing Facility to serve users whose requirements for
storing massive amounts of data are not being met by
existing storage systems. Typical applications include
three-dimensional hydrodynamic and radiation transport
codes that generate many files in the 20- to 50-gigabyte
range and hundreds of files as large as several gigabytes.

The addition of Kerberos authentication early in 1998
will expand HPSS availability to users’ desktop worksta-
tions. This enhancement will allow each user to use a
single storage repository for all of one’s work.

Development has finished on HPSS Version 4.1, and
integration testing has begun. Version 4.1, which was
deployed in the summer of 1998, provides enhanced
support for the Distributed File System, better scalability,
and even higher performance. Version 4.2, which is
currently in the requirements definition stage, will provide
for file aggregation, further enhanced scalability, and
additional client interfaces and authentication mechanisms.

Continued enhancements to HPSS performance will
require our involvement with industry partners in
developing new data storage technologies, such as optical
tape and holographic storage; new storage paradigms,
such as hierarchical and massively parallel disk and tape
arrays; and new device connection technologies. This
involvement will range from funding potential partners to
conducting applied research in our own testbeds.

The application of data management technologies to
storage systems such as HPSS will lead to systems that are
easier for users to access. This virtual storage environment
with a data management layer built upon conventional
data storage software will provide users with access to
information using languages that are natural to each user’s
field of study.

Falcon: Advanced Software for Simulating Oil Reservoirs

Many weapons simulations depend upon efficient,
scalable linear solver techniques. Other problem domains,
such as oil reservoir simulations, have similar needs and
can be more demanding of the underlying algorithms in
terms of matrix quality and stiffness. Researchers in Los
Alamos have developed robust linear system solvers under
the auspices of a multi-institutional collaboration on oil
reservoir simulation.

Simulations that predict the flow of oil and gas in
underground reservoirs are used by all major oil and gas
companies to determine the best recovery strategies.
However, because current simulations run on small, slow
single-processor computer systems, they cannot model the
large fields that produce over half of the world’s oil and
gas. Through a cooperative research and development
agreement, Los Alamos joined with Amoco Production
Company, PGS Tigress, Inc., and Cray Research, Inc.,
(CRI) to develop Falcon, a commercial-quality, three-
dimensional oil reservoir simulation software package.
Falcon was developed to run on massively parallel
processors such as the CRI T3D, but it is portable enough
to run on traditional vector supercomputers as well as
high-performance workstations and clusters of worksta-
tions. In the summer of 1996, PSC Tigress released a
commercially available version of Falcon. The Laboratory
received a 1997 R&D 100 Award for Falcon.

Falcon provides oil and gas companies with an
accurate, fast, and cost-effective tool for finding new, large
oil reserves; developing existing, nonproducing fields; and
managing production fields. Falcon can model the flow of
oil, gas, and water in three dimensions. To perform a
simulation, Falcon uses a mathematical model that solves
the equations that govern fluid flow in permeable
materials such as the reservoir rock. A geological descrip-
tion that includes data such as depth, thickness, perme-
ability, and porosity of the reservoir rock is entered into
the simulation. In addition, Falcon also considers the flow
of chemical materials that were originally in the reservoir
as well as additives that were injected into it.

An important benefit of this work with the oil and gas
industry has been the development of highly scalable
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linear methods to solve the equations of interest for the
reservoir simulation. These same solvers, with very little
changes, are the same techniques required to solve the
radiation transport equations critical to several ASCI
applications. The oil and gas industry have benefited the
ASCI program by refining techniques essential to the
program.

In a recent study, Amoco concluded that Falcon will
redefine reservoir modeling by enabling engineers to use
these simulations in two, new significant ways: (1) entire
fields can be simulated, and (2) probabilistic rather than
deterministic predictions are now possible. Probabilistic
predictions are based on the multiple, accurate geologic
interpretations provided by Falcon, whereas deterministic
predictions are based on single, inaccurate interpretations.

The Falcon showcase study is the largest reservoir
study completed by Amoco. Falcon simulated a
multibillion-dollar oil field’s production activity over a
25-year period for 1,039 wells. The simulation consisted
of 2.3 million cells—approximately 10 times the scale of
previous simulations. Falcon simulated the entire field
with 9 different geological areas, allowing interactions
between the 9 depositional settings. With conventional
simulations, each area would have been simulated
separately, resulting in significantly reduced accuracy.

Disaster Modeling and Forecasting

We are approaching a watershed in our ability to
simulate complex natural and man-made systems with the
use of rapidly increase hardware capabilities and the
infrastructure which supports them. The driver for this
enormously increased capability is the Science-Based
Stockpile Stewardship program, but other challenges of
comparable complexity will be able to take advantage of
these advances. Since the nation spends, on average, a
trillion dollars per year dealing with and mitigating
disasters, not only could we reduce human suffering—
perhaps even saving lives—but we would also have the
opportunity to have an impact on this enormous expendi-
ture by applying new techniques in modeling and
simulation to disaster forecasting and response.

With respect to forecasting disasters, there are at least
two kinds of challenges. The first and more difficult
challenge is the predictive component to provide a lead
time in preparing a response. Examples include the
spawning of acute weather phenomena like tornadoes, the
outbreak of disease, and the timing of an earthquake. The
second challenge is in forecasting the precise movement or
spread of outbreaks. There are other opportunities for
applying the capabilities we are developing in both

training and preparation through the use of simulations
to the running of “what-if” scenarios.

To demonstrate the potential of applying computa-
tional science to such a class of problems, we have begun
by selecting two particular areas for a focused effort. We
see these areas as spanning the spectrum of modeling
techniques—from the deductive (our wildfire modeling)
to the data-driven (the mutation of the influenza and the
epidemiology of the disease). Both of these areas are being
initiated in concert with concerned government agencies,
who have responsibilities in these areas.

In the case of wildfires, we have adapted a U.S. Forest
Service empirical fire behavior model, known as BE-
HAVE, and coupled it in a fully interactive way to an
atmospheric dynamics code (HIGRAD) to simulate the
behavior of both real and idealized fires. This coupled
model has been used to simulate the South Canyon and
the Calabasas wildfire incidents as well as a prescribed
burn at the Kennedy Space Center. Our calculated results
compare very favorably with the gross features as well as
some of the details of the real events we are modeling.

Our major research effort has been to develop a
theoretically based model to supplant the heuristic
approaches currently in use. The FIRETEC fire behavior
model is designed to predict fire spread and is based upon
fundamental transport equations and a parameterization
of the combustion process. It includes diffusion-based
radiation transport, a stochastic treatment of the down-
wind transport of burning embers, moisture effects, and
emission and transport of water vapor, volatiles, carbon
dioxide, ash, and soot. We will also include characteriza-
tion of the fuel bed at high resolution and are presently
collaborating with the Forest Service, the University of
California–Santa Barbara, and Dynamac Corporation to
use remotely sensed data at 2- to 30-meter resolution to
specify the horizontal variability of fuel type in chaparral
and Florida scrub ecosystems. The FIRETEC code has
recently been extended to three spatial dimensions and is
being coupled to the HIGRAD atmospheric dynamics
code that predicts local to fire-scale weather conditions. In
turn, HIGRAD receives its boundary conditions from the
RAMS mesoscale atmospheric model, which predicts
weather conditions from relatively large scales down to
local scales of approximately 100 meters. This new
capability will provide us with a significant tool for fire
marshals to assess fire spread in real time and to respond
with informed deployment of their fire-fighting resources.

Complementing our effort in the wildfire modeling,
we have embarked on an active program to address the
ever-present threat of a serious worldwide outbreak of
influenza. The recent emergence of a brand new strain of



4 7

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

II.B. NUCLEAR WEAPONS 3. THEORY, MODELING, AND COMPUTING

virus, the H5N1 virus in Hong Kong, has only height-
ened our awareness of how suddenly a new and virulent
strain can emerge both in avian and human populations.
Fortunately, we have considerable experience in the
technologies that must be employed. For the influenza
program, we are building on the success of our previous
efforts in developing an HIV sequence database and
associated analytical and modeling tools, which has
provided an international resource in the fight against
AIDS. The Los Alamos analysis of HIV sequence data led
to the discovery of major categories of the viral sequence,
which has been a key factor in decisions concerning
vaccine design and deployment.

Our attack on the influenza problem has three core
activities: (1) creating, organizing, and maintaining an
international database of sequence data, including both
avian and human data; (2) analyzing the sequence space,
serological space, and shape space of the rapid evolution
of the influenza virus in order to develop predictive
methodologies; and (3) modeling classical epidemiologi-
cal aspects of influenza, including age factors, immuniza-
tion status, and use of antiviral drugs. We are employing
an arsenal of existing techniques, including phylogenetic
analysis, structural modeling, and sequence analysis, and
we are developing new techniques such as extensions of
multidimensional scaling algorithms applied to serological
data. In addition, we are developing epidemic models that
will enable planning for, and control of, epidemic and
pandemic outbreaks. These investigations, developed in
collaboration with colleagues at the University of Califor-
nia–Irvine, University of California–Los Angeles, and the
Centers for Disease Control in Atlanta, Georgia, are
geared towards making optimal choices for the compo-
nents of the annual influenza vaccine as well as towards
developing a sufficient understanding of the evolution of
this highly contagious pathogen so that worldwide
pandemics can be ameliorated and eventually prevented.
Concepts developed as part of this project are now being
incorporated into experiments in mice by researchers at
the Centers for Disease Control, and we expect a close
coupling between computational and experimental
programs to continue.
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C. THREAT REDUCTION
Threat Reduction, one of three major program

elements at Los Alamos, provides technologies and
analyses to address emerging threats to U.S. national
security. Los Alamos has been an international leader in
threat reduction technology since the Laboratory was
founded in 1943. Los Alamos counts many “firsts” in
responding to the threat of nuclear proliferation. Since the
1950s nuclear weapons experts at the Laboratory have
taken the lead role in assessing foreign nuclear threats. In
the 1960s the Laboratory developed the first widely used
nuclear safeguards technology and the first satellite sensors
for nuclear test monitoring. In the 1970s Los Alamos
helped establish the Nuclear Emergency Search Team and
the Accident Response Group. In 1994 the Laboratory
was assigned the leadership role in helping to secure
weapons and materials from Russia and the former Soviet
Union by using its contacts with Russian scientists at
counterpart nuclear-weapon institutes.

1. Introduction: The National Mission

New, multifaceted threats to national security are
emerging. Potential proliferation of nuclear materials and
technology to countries around the world threatens global
security. Chemical and biological weapons in the hands of
either nation-states or subnational terrorist groups are of
growing concern. Although some progress has been made
on the international scene in controlling the proliferation
of arms, materials, and sensitive technology, the end of
the Cold War brought new security threats to our society.
The post–Cold War world is indeed more complex than
it was before.

President Clinton, with the issue of Executive Order
12938, declared

I . . . find that the proliferation of nuclear,
biological, and chemical weapons (“weapons
of mass destruction”) and of the means of
delivering such weapons, constitutes an
unusual and extraordinary threat to the
national security, foreign policy, and economy
of the United States, and hereby declare a
national emergency to deal with that threat.

President Clinton later assured Congress that the
United States has the capability to prevent the illegal
importation of nuclear, biological, and chemical (NBC)
weapons into the country when he said

The [U.S.] has developed and maintains
myriad international and domestic programs

to prevent the illegal importation of weapons
of mass destruction (WMD) into the United
States. . . . The Departments of Defense and
Energy . . . have developed programs that
have succeeded in eliminating or more fully
safeguarding tons of fissile materials in the
former Soviet Union. These materials—
essential to nuclear weapons production—
could be targeted for acquisition by terrorist
groups or pariah nations and used against the
United States.

Secretary of Energy Bill Richardson recently expanded
on the President’s statements:

The Department of Energy, from its roots
in the Manhattan Project, was and remains
the primary agent for maintaining a safe and
reliable nuclear deterrent. In this new era, we
have the equally challenging job of drawing
down our nuclear complex, keeping nuclear
materials from falling into the wrong hands,
and containing the knowledge needed to
make nuclear weapons. . . . America’s security
against nuclear, biological, and chemical
dangers now hinges on creating tomorrow’s
tools today so we can defeat threats posed not
by a Cold War-era totalitarian superpower but
by terrorists, criminals and regimes such as
those in Libya, Iraq, Iran and North Korea.

DOE is responsible for combating proliferation of
weapons of mass destruction. These responsibilities
include developing and providing technologies that allow
for gathering and monitoring intelligence, verifying arms-
control treaties, detecting proliferation, and responding to
proliferation threats. DOE is also responsible for assessing
foreign threats to use weapons of mass destruction,
strengthening global controls on nuclear materials and
weapons, protecting nuclear materials from theft or
diversion at DOE facilities, and responding to nuclear
emergencies. The DOE Office of Nonproliferation and
National Security (DOE-NN), the Office of Intelligence
(DOE-IN), and the Office of Fissile Materials Disposi-
tion (DOE-MD) have major department-level responsi-
bilities for countering these threats.

DOE-NN focuses on reducing the danger posed by
weapons of mass destruction. This office is concerned
about proliferation of these weapons by nations and about
the potential spread of these lethal technologies to
subnational terrorist groups. DOE-NN works to ensure

1. INTRODUCTION: THE NATIONAL MISSION II.C. THREAT REDUCTION
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that the superpower nuclear arms reductions are irrevers-
ible and that the world never sees another nuclear arms
race. The central elements of the DOE-NN approach are
preventing the spread of materials, technology, and
expertise in weapons of mass destruction; detecting
proliferation worldwide; reversing proliferation (both
horizontal and vertical) of nuclear weapons capabilities;
and responding to emergencies involving weapons of
mass destruction. Specific DOE-NN program areas are

• assuring the security of nuclear material (domestic
and international),

• preventing the spread of weapons-of-mass-
destruction expertise in the former Soviet Union,

• developing technology for treaty monitoring and
proliferation detection,

• assuring nonproliferation of chemical and biological
weapons, and

• preventing nuclear smuggling and terrorism.

DOE-IN analyzes and reports intelligence and supports
the DOE Defense Programs’ (DOE-DP) emergency
management and response programs in other ways.

DOE-MD is responsible for disposing of surplus
fissile materials resulting from warhead dismantlement in
the U.S. and Russia. Highly enriched uranium is being
“down-blended” for use in commercial nuclear reactors.
Plutonium in weapon components and other inventories
at DOE sites will be converted to an oxide form to allow
international safeguards of the surplus material. Following
this conversion, the plutonium will be disposed of via
mixed-oxide fuel consumption in commercial reactors or
immobilization with high-level waste, with final disposal
in a high-level waste repository. This treatment of pluto-
nium will require major new facilities in the United States
and Russia.

Los Alamos, Lawrence Livermore, and Sandia—the
three DOE-DP multiprogram laboratories—provide the
primary resources and capabilities that enable DOE to
meet its nonproliferation responsibilities. DOE relies on
the national laboratories to respond to the rapidly
evolving proliferation threat with effective, dependable
technologies. Los Alamos scientists and engineers work
closely with their colleagues at Sandia and Livermore.
This tri-laboratory relationship makes the DOE programs
efficient and productive in supporting the president’s
nonproliferation and export-control policies.

The programs sponsored by DoD are also vitally
important to the threat reduction mission of the Labora-
tory. DoD funding allows the Laboratory both to make
innovative contributions to national security by meeting
challenging DoD technology requirements and to

enhance technical core competencies. Currently, DoD
programs account for approximately 4 percent of the
Laboratory’s annual funding and are major contributors
to our science and technology base and internal discre-
tionary funds. (Overall DoD funding is summarized in
Table 6.) As we project past the year 2000, Los Alamos
seeks to become DoD’s preferred source for both innova-
tive solutions to national security requirements and a
strong, enduring science and technology base for future
needs. In the near term, however, Los Alamos (and the
other two DP laboratories) must support DoD in dealing
with such priority issues as detecting and defeating hard
and deeply buried targets; applying modeling and
simulation to force structure and acquisition decisions;
and examining possible alternatives to antipersonnel
landmines.

The Nuclear Vision Project (NVP), which is sup-
ported by internal Laboratory funds, explores future
nuclear issues and seeks to inform national policy devel-
opment and programs. Our approach to these issues is to
articulate a future vision and create a “road map” for
attaining that vision as a framework for stimulating
discussion and supporting policy formulation. Because of
its strong ties to nuclear threat reduction, the NVP
formally reports to the Associate Laboratory Director for
Threat Reduction, but this project also supports program
development related to all three of the associate directors.
Further details on the NVP are provided at the end of this
section.

The Laboratory’s mission in threat reduction, which is
a Laboratory core national security mission, is to develop
and implement programs that will reduce threats to our
national security. Through cutting-edge science and
technology, the Laboratory strives to

• prevent, detect, assess, and respond to threats of
proliferation and/or use of weapons of mass destruc-
tion by nations or subnational groups;

• provide technical innovation and leadership for U.S.
arms-control initiatives;

• provide innovative, nonnuclear responses to uncon-
ventional and military threats; and

• provide analyses and advanced technologies to
protect our nation’s critical infrastructure.

Major strategic objectives of the Laboratory’s threat
reduction programs include the following:

• Enhance U.S. and global security through expanded
engagement with Russia in nuclear matters. We will
provide technical leadership in converting and
monitoring stored Russian nuclear weapons,
components, and materials; jointly disposing of

II.C. THREAT REDUCTION 1. INTRODUCTION: THE NATIONAL MISSION
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excess fissile materials; and meeting U.S. policy
objectives for downsizing and converting Russia’s
“nuclear cities,” including cooperating on environ-
mental security.

• Provide technologies to prevent the proliferation of
nuclear, chemical, and biological weapons, materials,
and knowledge on a global basis. We will develop
advanced analysis tools and use them to identify and
assess potential proliferators; develop treaty-verifica-
tion technologies that will advance the U.S. nonpro-
liferation and arms-control agenda; and develop
technology that strengthens full-scope safeguards.
We will also supply expert judgment and database
management for export control and provide U.S.
intelligence communities with tools for early
warning of proliferation activities.

• Provide technologies and assessments to counter weapons
of mass destruction, terrorism, and proliferation. We
will provide the U.S. military and intelligence
communities with technical tools to detect, charac-
terize, and neutralize weapons of mass destruction
and terrorist threats from rogue groups and states;
develop technologies to screen and search large areas
for illicit nuclear material; provide sensors and
models to identify and evaluate the dispersal of
chemical and biological agents in real time; and
develop technologies for chemical and biological
decontamination.

• Solve technically challenging mission requirements for
the U.S. military forces. We will develop technologies
for locating, characterizing, and neutralizing hard
and deeply buried targets and for underground
sensing and underground remote manipulation for
other national needs; identify and develop advanced
weapon concepts and support advanced technology
infrastructure needed for the Department of
Defense’s (DoD’s) “revolution in military affairs”;
develop modeling and analysis tools for rapidly
evaluating battlefield scenarios; and establish
partnerships with the Defense Threat Reduction
Agency that will expand and strengthen Laboratory
threat reduction efforts and complement DOE
programs.

• Provide technologies to protect critical U.S. infrastruc-
tures from intrinsic vulnerabilities and all forms of
attack. We will develop tools that enable the nation
to accurately assess the vulnerability of critical
infrastructures and technologies that will assist in
preventing physical and cyber-terrorism. We will
also develop next-generation tools to model interde-
pendency among infrastructures.

Table 6 provides funding data for the Laboratory’s
threat reduction programs, including Nonproliferation
and International Security Programs, Materials Disposition
Programs, and Department of Defense Programs.

2. Nonproliferation and International
Security (NIS) Programs

NIS Division is the major program management and
implementing organization for threat reduction within
the Laboratory. The mission of NIS is to develop and
apply the science and technology required to prevent,
detect, reverse, and respond to proliferation. We work
actively on many fronts to control nuclear proliferation
and smuggling. For example, we are developing new
sensors and systems to detect proliferation of weapons of
mass destruction. Applications of these technologies range
from unattended, ground-based instruments to space-
based instruments. We are also adapting advanced
information and computing technologies to meet the
challenge of nuclear, biological, and chemical proliferation
and terrorism.

The five principal threat reduction programs sup-
ported by NIS are described below, followed by a section
on new NIS initiatives. (Table 6 provides the funding
information for activities related to Nonproliferation and
International Security Programs.)

a. Nonproliferation and Arms Control (NIS/NAC)

Los Alamos NIS/NAC programs are focused on
reducing the threat that weapons of mass destruction pose
to U.S. national security. Nuclear, chemical, or biological
weapons—whether from nation states or subnational
terrorist groups—constitute a threat to our military, our
allies, and to the general population.

NIS/NAC programs provide key technologies and
technical expertise to prevent the spread of materials,
technology, and expertise of weapons of mass destruction;
detect proliferation worldwide; and reverse proliferation.
Activities carried out in support of U.S. policies include

• assisting in the negotiation of treaties for arms
control, nuclear testing restrictions, and fissile-
material production limitations;

• evaluating export-control requirements;
• developing instruments and systems to improve

control of nuclear materials in the United States, in
the former Soviet Union, and under international
safeguards through the International Atomic Energy
Agency (IAEA);

2. NIS PROGRAMS II.C. THREAT REDUCTION
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Table 6. Projected Funding for Threat Reduction ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Program Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Nonproliferation and Verification R&D
   Detection and Deterrence Technologies (GC0401) 8.0 7.4 7.0 7.0 7.0 7.0 7.0 7.0
   Treaty Monitoring (GC0402) 29.5 28.8 26.5 27.0 27.0 27.0 27.0 27.0
   Proliferation Detection (GC0403) 17.8 16.9 19.5 29.0 29.0 29.0 29.0 29.0
   Crosscutting R&D Activities (GC0404) 5.9 5.6 8.0 8.0 8.0 8.0 8.0 8.0

Subtotal 61.2 58.7 61.0 71.0 71.0 71.0 71.0 71.0

Nonproliferation and Arms Control
   Nuclear Safeguards and Security R&D (GD, GH) 6.3 4.8 4.5 4.7 4.9 5.1 5.4 5.7
   Highly Enriched Uranium Transparency (CD) 1.3 0.9 0.8 0.8 0.8 0.8 0.8 0.8
   International Policy and Analysis (GJ11, GJ12, GJ0903) 3.0 3.5 3.8 4.0 4.2 4.4 4.6 4.8
   Nuclear Transfer and Supplier Policy (GJ01) 5.7 5.5 5.5 5.8 6.1 6.4 6.7 7.0
   International Safeguards (GJ04) 4.8 5.2 5.4 5.7 6.0 6.3 6.6 6.9
Subtotal 21.1 19.9 20.0 21.0 22.0 23.0 24.1 25.2

U.S./Russian Nonproliferation
   FSU Material Accountability and Control (GJ08) 21.6 20.6 19.3 20.5 21.3 22.2 22.2 22.2
   Proliferation Prevention Program (SC62, GJ0902) 2.6 2.3 2.8 3.4 4.1 4.3 4.5 4.7
   Nuclear Cities Initiative (GJ0904) 0.0 0.8 3.0 3.0 3.0 3.0 3.0 3.0
Subtotal 24.2 23.7 25.1 26.9 28.4 29.5 29.7 29.9

International Technology
   DOE Energy Intelligence (NT, IN)1 6.1 4.8 4.4 4.5 4.5 4.6 4.7 4.7
Subtotal 6.1 4.8 4.4 4.5 4.5 4.6 4.7 4.7

Fissile Materials Disposition (GA01)
   Weapon Component Disassembly and
      Conversion 11.3 14.9 17.6 15.2 9.9 1.0 0.5 0.5
   Nuclear Fuels Technology 10.7 9.5 15.3 25.3 22.0 22.0 16.0 8.0
   Joint U.S./Russian Program for
      Pit Conversion 2.7 3.0 4.7 3.8 3.3 3.7 3.6 3.6
Subtotal 24.7 27.4 37.6 44.3 35.2 26.7 20.1 12.1

Nuclear Energy
   Heat Sources (AF70) 8.2 8.8 9.0 8.5 8.5 8.5 8.5 8.5
Subtotal 8.2 8.8 9.0 8.5 8.5 8.5 8.5 8.5

Department of Defense
   Department of Defense 45.5 40.5 37.0 40.0 40.0 40.0 40.0 40.0
Subtotal 45.5 40.5 37.0 40.0 40.0 40.0 40.0 40.0

Total Funding for Threat Reduction 191.0 183.8 194.1 216.2 209.6 203.3 198.1 191.4

1FY98 B&R NT funding included Counterintelligence. FY99 B&R IN funding excludes Counterintelligence, which is no longer an NIS program.
Thus the FY98 figure provided excludes NT0301, Counterintelligence.

II.C. THREAT REDUCTION 2. NIS PROGRAMS
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• addressing the issue of nuclear smuggling; and
• providing training for inspectors involved in the

implementation of various nuclear material control
agreements.

The technical core of the NIS/NAC programs is the
development of means to control nuclear materials and
the spread of nuclear technologies. These technical
systems (domestic and international nuclear materials
safeguards, material protection control and accountability
for Russia and the other states of the former Soviet
Union, and nuclear export controls) are among the few
remaining barriers to nuclear proliferation (see Figure 4).
With this technology base and the Laboratory’s broad
technical expertise, we also provide technical support to
U.S. nonproliferation and arms-control policy develop-
ment and implementation.

NIS/NAC continues its long-standing involvement in
and support of the Nonproliferation Treaty and the IAEA.
In addition, NIS/NAC is involved in preparations for
implementing the Comprehensive Test Ban Treaty,
Strategic Arms Reduction Treaty (START) III talks, the
Fissile Material Cutoff Treaty negotiations, the Bilateral

Agreement with the Russian Federation concerning the
cessation of the production of plutonium for weapons,
Nunn-Lugar agreements to provide safe storage of
Russian fissile materials, the United States/Russia/IAEA
Trilateral Initiative for verifying fissile material, and
numerous Laboratory-to-Laboratory arrangements to
improve Russian and Chinese nuclear-material security.

NIS/NAC thrusts include
• Russian fissile material protection control and

accountability technology development;
• U.S. fissile materials;
• nuclear safeguards in Japan, Korea, China, and other

parts of Asia;
• export controls;
• Comprehensive Test Ban Treaty implementation;
• strengthened IAEA safeguards;
• strategic arms control, dismantlement, and reduc-

tion of irreversible arms reductions; and
• countersmuggling.

NIS/NAC’s major customer interfaces are the Office
of Arms Control and Nonproliferation (NN-40), the
Office of Security Affairs (NN-50), and the Office of
International Nuclear Safety (NN-30).

b. United States/Russia Nonproliferation
Programs (NIS/RNP)

In March 1999 the Laboratory formed the NIS/RNP
office within the Threat Reduction Directorate. This
office is responsible for activities in material protection
control and accountability; the Initiative for Proliferation
Prevention; and the Nuclear Cities Initiative. The
program office is located at the Center for International
Security Affairs (CISA) and incorporates the CISA staff ’s
recognized expertise and knowledge of Russia, Russian
programs, and related interactions with states of the
former Soviet Union. The administration has proposed a
major increase in funding for threat reduction programs
in Russia for FY00.

Los Alamos’ threat reduction efforts emphasize those
aspects of the U.S.-Russia relationship that are closely tied
to our core missions and capabilities. The primary
emphasis is on nuclear security risks, that is, the risks to
U.S. national security that stem from Russia’s nuclear
weapons, materials, and infrastructure (including people
and “know-how”). The objective of our engagement with
Russia is risk reduction or, at least, risk management.

Engagement with Russia to date has emphasized
stabilizing the situation (“security in place”), for example,
nuclear material protection control and accountability to

Figure 4. NIS Division operates the Los Alamos Critical
Experiments Facility (LACEF), the only remaining facility in
the United States that can perform nuclear criticality
experiments to support the DOE nuclear weapons,
nonproliferation, and environmental management programs.
In this photo, LACEF personnel are stacking plates of
polyethylene and glass around uranium to simulate the effects
of water on spent reactor fuel rods.
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secure the materials in-situ, and the Initiative for Prolif-
eration Prevention to keep people with critical, weapons-
related knowledge in place in Russian institutes. Much
progress has been made in securing Russian weapons
systems and materials; however, we have also learned to
better appreciate the immensity of the job ahead.

While material protection control and accountability
works to secure nuclear material itself, a comprehensive
strategy for reducing the long-term threat of Russia’s
excess materials and infrastructure must include programs
to help Russia

• protect its nuclear secrets (as well as nuclear materials)
by relieving the stress on the people and institutions
within the nuclear defense complex and

• downsize its military nuclear complex by providing
alternative employment in civilian areas of work.

The Initiative for Proliferation Prevention and the
new Nuclear Cities Initiative were established with the
“people concern” in mind. The two programs have begun
to address the “people component” of Russia’s prolifera-
tion vulnerability through the development of commer-
cial activities in the closed cities. Commercialization
programs focus on economic diversification in the
Russian nuclear cities by creating private-sector jobs for
commercial production and services. Although commer-
cialization will take a long time to develop, it is the only
strategy that is self-sustaining—it will not require contin-
ued government funding.

We are working with DOE to develop a more broadly
scoped Nuclear Cities Initiative (see Figure 5), which

embraces workers who are being displaced from the
Russian nuclear weapons complex as facilities are closed
or downsized. These workers know secret nuclear infor-
mation and are therefore a great risk; unfortunately, they
are also the people least likely to succeed in commercial
enterprise. Helping to create near-term, nonweapons
employment for these workers via the contract research
initiative would complement the commercialization
components of the Nuclear Cities Initiative and the
Initiative for Proliferation Prevention. It will allow us to
move more rapidly and to go beyond commercial
products and services.

Current nonproliferation programs for securing Russian
nuclear weapons, know-how, and material include

• material protection control and accountability, for
which we continue to provide leadership in five
principal areas: (1) radiation detection and portal
monitoring, (2) nondestructive assay, (3) computer-
ized materials accounting, (4) material control and
accounting systems analysis, and (5) management
leadership for selected, strategically vital projects (for
example, Arzamas-16, plutonium cities such as
Krasnoyarsk-26 and Tomsk-7, and serial production
enterprises);

• Initiative for Proliferation Prevention, or industrial
partnerships to “diversify in place” the Russian
nuclear cities; and

• the Nuclear Cities Initiative.

Figure 5. Components of a comprehensive plan for the Nuclear Cities Initiative.
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c. Research and Development (NIS/RD)

NIS Division and programs support U.S. nonprolif-
eration and national security policies by developing
sensors as well as analytical and modeling capabilities for
detecting and characterizing proliferation. Proliferation in
this context includes testing weapons of mass destruction
and producing related materials and equipment. The
Laboratory is carrying out research and development for
remote-sensing monitoring and assessment technologies
for detecting and identifying emanations, effluents, and
other distinctive “signatures” of possible nuclear weapons
research and development efforts.

Los Alamos is a leader in providing research and
development to support the nation’s nonproliferation
program. Research and development that support
proliferation detection include identifying and cataloging
signatures for proliferation activities and developing
sensors that are capable of detecting and characterizing
these signatures. Instrumentation will be deployed on
space-, air-, sea-, and land-based platforms. Research and
development projects, such as advanced remote chemical
detection, multispectral thermal imaging, and remote
ultralow-light-level imaging are investigating a broad
spectrum of techniques.

NIS performs nonproliferation and treaty verification
research and development for the DOE’s Office of
Research and Development (NN-20), which currently
sponsors the largest U.S. research and development
program supporting U.S. national nonproliferation and
arms-control policy objectives. Principal tasks include

• developing on-site systems primarily for monitoring
nuclear materials and facilities,

• developing technologies for emergency response to
the transnational use of chemical and biological
weapons,

• developing technologies for nuclear test detection to
verify compliance with nuclear testing treaties, and

• developing advanced systems and technologies for
detecting the proliferation of weapons of mass
destruction.

Verifying compliance with a comprehensive ban on
nuclear testing requires significant improvements to
extant verification systems. The Comprehensive Test Ban
Treaty is directed not only toward acknowledged nuclear
weapons states but also toward those other nations and
organizations with interests in developing a nuclear
weapons capability. The Laboratory is attempting to
develop monitoring systems that are capable of detecting
all possibly significant nuclear tests, even at very low

yields. Satellite-based systems will continue to be the
backbone of the monitoring system for tests in the
atmosphere and in space. We are developing follow-on
systems to the existing global positioning system and
Defense Support Program satellite systems to take
advantage of modern sensor technology to achieve
improved sensitivity at lower weight and power levels.
With such programs as Fast On-Orbit Recording of
Transient Events (FORTÉ), a space-based experimental
test bed for electromagnetic pulse detection (see Figure 6),
the Laboratory has emphasized the use of small, more-
efficient, and less-expensive satellite systems for technol-
ogy demonstration and experimentation. In the area of
underground testing, we will emphasize monitoring to
detect small evasively tested devices. These types of tests
must be detected by worldwide seismic and hydroacoustic
systems, which are being upgraded in preparation for
monitoring the Comprehensive Test Ban Treaty. NIS will
continue to play a major role in the required evolution of
all of these systems as they are brought up to the required
capabilities to satisfy this new monitoring regime.

d. International Technology (NIS/IT)

The growing, worldwide inventories of special nuclear
materials, the technical simplicity involved in producing
biological and chemical agents, the increased access to
missile technology for delivery systems, and increases in
regional strife have all contributed to the proliferation of
weapons of mass destruction. This problem is further
complicated by the specter of subnational terrorists
employing these weapons or of organized international
criminals trafficking in nuclear materials and nuclear
weapons components. Cyber-based attacks on critical
national infrastructures are also of increasing concern.
Moreover, rapid advances on all technology fronts have
increased the likelihood of a “technological surprise.” To
guard against such events, Los Alamos National Labora-
tory, under the auspices of the DOE Office of Intelligence
(IN-1), vigorously pursues a program that provides
technical assessments of these critical issues in support of
national policy makers.

NIS/IT programs draw upon all-source data, the
nuclear weapons expertise, and the multidisciplinary
capabilities of the Laboratory, which, combined, provide
intelligence analysis. These projects provide technical
estimates of foreign nuclear weapons, the related infra-
structure, and the underlying science and technology base
and capabilities. Laboratory scientists assess nuclear
weapons technology, materials production, nuclear
proliferation potential, and dual-use technologies (that is,
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technologies that are important to national defense but
are beneficial in peaceful pursuits). To enhance the
effectiveness of intelligence analysts, NIS has developed
new methodologies for acquiring, cataloging, and
analyzing the large volumes of all-source data that are an
essential part of a credible assessment.

NIS/IT projects for other federal agencies tap into the
interdisciplinary competencies resident across the Labora-

tory to develop specialized hardware and tailored applica-
tion of extant capabilities.

From explosives to pulsed power to information
security to materials science, new technologies and new
capabilities are being developed through NIS/IT to help
deter, detect, and respond to the threat of proliferation of
weapons of mass destruction and other threats to our
national security. Specific activities include

• technical support in developing innovative options
for mitigating new security threats, including those
associated with the worldwide proliferation of
advanced conventional weapons;

• assessments of the relative impact of arms-control
treaties on foreign nuclear weapons programs;

• advanced computational and analysis capabilities that
provide rapid assessment of options for responding to
evolving threats, including the capability to model the
consequences of those response actions;

• a range of credible, high-confidence methods for
locating, characterizing, and disabling these weapons;

• technologies that provide enhanced capabilities to
commanders, special mission units, or law enforce-
ment agencies;

• creative technical solutions to otherwise “intrac-
table” national security problems;

• U.S. law enforcement community access to appro-
priate Laboratory technical capabilities to counter
criminal activities and terrorism with real-time
access to Laboratory resources to support on-site
reaction teams; and

• intelligence-based evaluations of nuclear smuggling
and illicit trafficking in nuclear technologies and
materials.

e. Center for Space Sciences and Exploration

Los Alamos is a major contributor to international
space research programs. This contribution derives from
the research and development performed in support of
the DOE nonproliferation mission. NIS scientists publish
regularly in such journals as the Journal of Geophysical
Research-Space Physics, Geophysical Research Letters, and the
Astrophysical Journal.

In 1998 Los Alamos instruments onboard NASA’s
Lunar Prospector spacecraft confirmed the presence of large
amounts of hydrogen (and, by implication, water ice) on or
just below the moon’s surface. The Center for Space
Sciences and Exploration’s major interface is with NASA,
the National Aeronautics and Space Administration.

ROTSE (robotic optical transient search experiment),
a collaboration between Los Alamos, Lawrence

Figure 6. NIS scientists must have an in-depth understanding
of the natural electromagnetic environment in space in order to
develop effective tools for detecting the electromagnetic pulse
from a clandestine nuclear test. The NIS-developed FORTÉ
satellite has collected unprecedented amounts of electromagnetic
environment data since its launch in August 1997. Shown here
are maps of locations where FORTÉ detected lightning for the
months of April to September 1998 (top) and October 1998 to
March 1999 (bottom). Note that the frequency of lightning is
greatest in North America during the April–September months
while Australia becomes most active during the October–March
months.
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Livermore, and the University of Michigan, is an experi-
mental program that searches for astrophysical optical
transients on time scales of a fraction of a second to a few
hours. This area of astronomical science has been relatively
unexplored until now. The primary incentive for this
research is to find the optical counterparts of gamma-ray
bursts—a cosmological phenomenon first discovered by
Los Alamos scientists 30 years ago in data taken by the
earliest space-based nuclear burst detectors. Brief (about
10 seconds), intense flashes of gamma rays with typical
photon energies on the order of 1 million electron volts
are manifestations of these mysterious events. In January
1999, the NIS-developed ROTSE telescope, responding
within seconds to an alert from the BATSE (burst and
transient source experiment) satellite, made the first-ever
simultaneous recording of an optical signal associated
with a gamma-ray burst within a few seconds of the
arrival of, and concurrent with, the gamma-ray signal.

f. New NIS Initiatives

The effectiveness of NIS Division’s support for DOE
nonproliferation programs is handicapped by the location
of the division, which is scattered across the 43-square-
mile Los Alamos site in many substandard facilities. Los
Alamos plans to consolidate NIS Division at Technical
Area 3 (TA-3), near the core of Laboratory activities, by
co-locating almost all NIS activities in new and existing
facilities within convenient walking distance of one
another. To accomplish this will require the construction
of a major new facility—the Nonproliferation and
International Security Center (NISC). Figure 7 shows an
artist’s conception of the NISC.

This new facility of approximately 163,375 square feet
(gross) will be built on what is now a parking lot located
across a low-traffic street from the Physics Building
(South Mesa Site 40 [SM-40]) and the Space Sciences
Laboratory in which NIS-1, -2, -3, and -4 activities are
currently conducted. NISC will be the home for groups
NIS-2, -5, -7, -8, and -9; three NIS Program Offices
(NIS/NAC, NIS/RD, and NIS/IT); Facility Management
Unit (FMU) 75; and the NIS Division Office. The NISC
will house much of the arms-control, treaty verification,
nuclear safeguards, nonproliferation, and weapons
assessment functions of NIS Division. The new facility
will be only a short walk from NIS-1, -3, and -4 space
sciences activities in SM-40 and SM-502. The multistory
facility (full basement plus four stories aboveground) will
house 465 people in spaces designed for technical and
administrative offices, light laboratories, light manufactur-
ing, special security, and support activities. The laborato-

ries will be used for physics, electronics, optics, instru-
mentation development, computers, intelligence, and
other purposes. Significant features include nuclear
instrumentation development and training laboratories in
the basement; a high-bay laboratory with adjacent
machine shop on the first floor; technical and administra-
tive work spaces on the first, second, third, and fourth
floors; and a sensitive, compartmented-information
facility on the fourth floor.

Consolidation will enhance program synergy and
effectiveness by co-location of the NIS nonproliferation,
arms-control, treaty verification, and intelligence func-
tions near the scientific, technological, and information
sources that support these programs. Over 88% of NIS
Division staff will be consolidated in the TA-3 area. Only
those NIS activities in TA-18 and TA-66 will not be
consolidated. It would not be practical to move TA-18, a
one-of-a-kind, category-2-hazard, nuclear facility, to
TA-3. The Center for International Security Affairs,
which is located in a relatively modern and well-situated
facility in TA-66, houses the program management office
for the FSU material protection control and accountabil-
ity program and is ideal for supporting the large number
of foreign visitors involved in this program.

The total estimated cost and total project cost are
$58.8 million and $62.7 million, respectively. These
estimates assume that Title I and II design activities will
begin in FY00, construction will begin in FY01, and
occupants will move in during the third quarter of FY03.

Figure 7. The effectiveness of NIS Division support to DOE is
constrained by the organization being scattered in 47 different
buildings, many of them substandard, in 6 different Laboratory
technical areas. Construction of the Nonproliferation and
International Security Center (NISC), which will be located
adjacent to the Laboratory’s new Strategic Computing Complex
(SCC) in TA-3, will consolidate NIS Division and will
eliminate this barrier.
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3. Materials Disposition Programs

With the end of the Cold War and a reduction in
nuclear weapons, significant quantities of weapons-grade
plutonium and highly enriched uranium have become
surplus to national defense needs both in the United
States and Russia. Continued implementation of arms-
reduction agreements is expected to result in further
weapons dismantlement and increases in stockpiles of
surplus weapons-usable fissile materials. Irreversibility in
its broadest sense will require that a number of actions be
taken, including the disposition of these materials.

DOE and DoD performed an in-depth review of the
fissile material required to support the Stockpile Steward-
ship Program and other national security needs. As a
result, 52.5 metric tons of plutonium and 174.3 metric
tons of highly enriched uranium were declared excess to
national defense needs.

Decisions announced by DOE define a path for
storing and disposing of surplus weapons-usable fissile
materials, including a hybrid disposition strategy for
surplus plutonium. Under this strategy, DOE is pursuing
both (1) immobilization of plutonium in ceramic
surrounded by vitrified high-level waste and (2) burning
some of the surplus plutonium as mixed-oxide fuel in
existing, domestic, commercial reactors. Both approaches
would meet the “spent fuel standard”; that is, they would
transform excess weapons plutonium into a form in
which it would be roughly as inaccessible and unattractive
for recovery and use in weapons as the plutonium in
ordinary spent fuel from commercial reactors.

To implement this decision, the United States will
develop the capability to convert the excess plutonium in
pits to unclassified bulk material forms suitable for
disposition and international inspection. For the mixed-
oxide-fuel approach, DOE would convert surplus
plutonium materials into mixed oxide-fuel for use in
existing reactors. Processes for removing gallium, an
element added to weapons plutonium in the manufacture
of pits, are being developed and tested and are considered
low-risk. The mixed-oxide fuel would be fabricated in a
domestic, government-owned facility, preferably at
Savannah River Site, South Carolina.

Under the DOE-MD program for disposing of surplus
fissile materials resulting from warhead dismantlement in
the United States and Russia, Los Alamos is responsible for
developing and demonstrating the technologies for
disassembling plutonium weapon components (pits) and
converting the plutonium to an oxide form. Los Alamos
also has the only U.S. capability for producing mixed-oxide
fuel and, therefore, is responsible for fabricating mixed-

oxide assemblies in support of demonstrations and fuel
qualification requirements. In addition, Los Alamos is
responsible for guiding the development of Russian
capabilities for converting weapons plutonium to an
unclassified oxide form for use in mixed-oxide fuel.

a. Weapon Component Disassembly and
Conversion

The Los Alamos advanced recovery and integrated
extraction system (ARIES) is a glove-box line in the Los
Alamos Plutonium Facility, TA-55, that is demonstrating
the key technologies for disassembling and converting
weapon components. This glove-box line initiated hot
start-up operations in November 1998 and will complete
the initial demonstration phase in FY99. The experience
that will be gained in demonstrating the technology will
establish equipment design and performance specifica-
tions to support the construction of the DOE Pit
Disassembly and Conversion Facility.

The ARIES process involves several steps:
1. pit bisection,
2. separating plutonium from other pit materials,
3. oxidizing the plutonium,
4. packaging the plutonium oxide in welded

 containers,
5. decontaminating the containers to allow removal

  from the glove-box line, and
6. nondestructively assaying the product containers.

This process results in an unclassified form that allows
for international safeguards of the surplus plutonium
throughout the subsequent disposition steps.

The demonstration activities are projected to continue
through FY02. After the key information is established to
support the design and construction of a pit disassembly
and conversion facility, we plan to use the ARIES glove-box
line as a training center for operators of the new facility.

b. Nuclear Fuels Technology

Using actinide ceramics capabilities that were devel-
oped for past fuel-development programs, Los Alamos has
fabricated mixed-oxide-fuel pellets for irradiation tests (in
the Idaho Advanced Test Reactor) of the performance of
fuel derived from weapons plutonium. Los Alamos has
also fabricated fuel pins for a planned joint U.S./Russian
plutonium disposition demonstration in a Canadian
heavy-water reactor.

Los Alamos is expected to be given the responsibility
for fabricating lead test assemblies to support the fuel
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qualification and licensing process for using mixed-oxide
fuels in existing commercial reactors. This project will
involve modifying Los Alamos capabilities to fabricate
fuel in a manner established by a consortium of mixed-
oxide-fuel fabricators and nuclear utilities selected by
DOE to implement the mixed-oxide-disposition pro-
gram. The lead test assembly fabrication activities will
start in FY00 and continue for a four-year period.

c. Russian Plutonium Conversion

The United States Government is also examining the
issues surrounding the negotiation of a formal agreement
on plutonium disposition with Russia. Our goal is to
establish a plan to ensure that Russian excess plutonium is
disposed of in parallel with U.S. excess plutonium, under
effective nonproliferation controls. Such an agreement
could establish a basis for building a broader system of
limits on warheads and fissile materials as part of a regime
reducing nuclear arms even further. To date, the United
States and Russia have been pursuing the essential first
steps in technical cooperation, which must be taken
before full-scale disposition can be implemented and
which will help build the basis of trust and cooperation
that would allow such an agreement to be negotiated.

A study, published in September 1996 and chartered by
Presidents Clinton and Yeltsin, examined the technical
aspects, costs, schedule, and environmental and nonprolif-
eration implications of a range of disposition options,
including both reactor and immobilization approaches.
The study recommended that the two countries dispose of
excess weapons plutonium in parallel, with the goal of
reducing equal levels of military plutonium stockpiles. The
objective of the plutonium disposition programs in both
the U.S. and Russia, according to the study, is to reduce the
stockpiles of excess weapons plutonium as rapidly as
possible. To achieve that objective, the resulting material
should not be reprocessed and recycled at least until current
excess stockpiles of separated plutonium are eliminated.

When the study was completed, the United States and
Russia began a program of small-scale tests and demon-
strations of plutonium disposition technologies, including
immobilization, mixed-oxide fabrication, safety analyses
of mixed-oxide use, and technologies for converting pits
to oxide, among others. Like the United States, Russia
lacks large-scale, currently operational facilities for
converting plutonium metal to an oxide suitable for
mixed-oxide fuel or immobilization. New facilities will
have to be built, or existing facilities modified, to accom-
plish these missions.

As in the United States, existing reactors and immobi-
lization facilities could be used for disposing of plutonium
in Russia. Russia has seven operational VVER-1000
reactors, its safest and most modern light-water reactors.
Russia also has operating fast reactors that could be
modified to burn plutonium. If these reactors were not
suitable for disposing of the total stockpile of excess
weapons plutonium, immobilization could provide an
important complementary approach, as could the use of
reactors in other countries, such as the eleven VVER-
1000 reactors in Ukraine (with which Russia already has a
nuclear-fuel-supply agreement) or Canadian reactors.
Russia is currently immobilizing high-level waste from its
RT-1 reprocessing plant at the Mayak facility. The
resulting glass canisters are stored on the site. Using this
facility to immobilize plutonium with the can-in-canister
concept has yet to be demonstrated.

Los Alamos is working with the Russians to establish a
capability to convert Russian weapons plutonium to an
oxide form suitable for fabricating into mixed-oxide fuel
to support their plutonium disposition efforts. Los
Alamos is also collaborating with Russia on research and
development of promising oxide-conversion technologies
and will assist Russia in the development of demonstra-
tion facilities and industrial-scale conversion facilities.

4. Department of Defense Programs

The Los Alamos DoD Programs Office is responsible
for providing a Laboratory-wide organizational contact
and focus for DoD and the armed services, as well as
coordinating with DOE programs that are also of interest
to DoD. Our mission is to apply the expertise of the
Laboratory in defense science and technology to a broad
spectrum of DoD needs for national defense and secu-
rity—from basic research to integrated, fielded systems.
Our customer base within DoD spans the entire depart-
ment, including the Office of the Secretary of Defense,
the Joint Chiefs of Staff and unified commands, the
armed services, numerous DoD agencies and entities such
as the Defense Advanced Research Projects Agency, and
the Defense Threat Reduction Agency.

Recent and projected investments in the DOE
Defense Programs nuclear weapons laboratories—Los
Alamos, Livermore, and Sandia—present significant
opportunities for DoD programs. These investments are
intended to support the core nuclear weapons programs
necessary to ensure a safe and reliable U.S. nuclear
deterrent into the next century. Efforts include a strategic
and sustained push in computational, virtual, and live-fire
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testing and in materials-based technologies required to
support science-based stockpile stewardship. This revital-
ized science and technology base for stockpile stewardship
and management will result in an unparalleled array of
people skills, facilities, diagnostics, and analytical capabili-
ties that can address many of the demanding technologi-
cal challenges facing DoD in the twenty-first century.

Los Alamos supports DoD armed services interests
when the Laboratory’s unique capabilities are applied to
technological needs in conventional defense. For example,
the joint DoD/DOE Nonnuclear Munitions Technology
Program conducted at the three laboratories meets DoD’s
conventional munitions science and technology needs in
energetic materials; detonators, fuses, and sensors;
warhead technology; and supporting technologies.
Successful teaming with the DoD laboratories, industry,
and academia has also led to a rapid deployment of
innovative, affordable technologies to the field.

We have organized our defense technology portfolio
into the following technology and programmatic plat-
forms. These platforms support new DoD initiatives and
requirements while addressing current commitments.

a. Conventional Weapons Technology

The conventional weapons technologies area exploits
and enhances the core strengths of the Laboratory for
DoD and nuclear weapons applications in conventional
munitions, high explosives and energetic materials,
advanced warheads, and lethality and survivability. We are
developing new explosives that perform as well as today’s
best materials but are significantly safer. As part of this
work, Laboratory researchers are developing new models
for explosives behavior to predict quantitatively how
explosives will behave in abnormal environments such as
accidents or fires. Processes for converting energetic
materials to environmentally benign products are being
developed to support demilitarization of munitions.
Initiation systems based on exploding foil technologies are
being developed to provide design flexibility, enhance
weapons safety, and lower production costs.

The Laboratory is improving computer codes to
simulate the behavior of weapons subsystems and systems.
Researchers are investigating new, physically based
descriptions of material behavior to significantly improve
the predictive capabilities of our codes. The Laboratory is
also developing enabling technologies for new conven-
tional warhead concepts, employing such approaches as
reactive coupling to the target and electronically adaptable
output, and transferring these technologies to DoD and
its contractors. Researchers are exploring antimine and

hard-target kill technologies of importance to emerging
DoD missions. Energetic compounds are being developed
to replace lead in ammunition primers, thus reducing
toxic explosives and environmental contamination.

b. Advanced Concepts

The defense advanced concepts programs are focused
on developing high-power microwave technology, fuel
cells, robot architectures, advanced control systems, and
advanced materials. A major thrust in the Advanced
Concepts Program is developing and adapting compact,
pulsed-power technologies to apply to high-power
microwave systems for both offensive and defensive
weapons. Los Alamos provides continued support to
military initiatives in the areas of high-power microwave
and ultra-wideband systems and related technologies,
including 3-D modeling of microwave sources, effects
testing and analysis, and explosive pulsed power.

The objective of the fuel-cell program is to develop
lightweight, portable, electrical supply technologies. In
this effort, the Laboratory is combining its membrane-
electrode-assembly technology for direct methanol fuel
cells with the small-fuel-cell-stack technology developed by
H Power to demonstrate small, 50-watt fuel-cell systems.

For a broad range of military applications, Los Alamos
is developing mesoscale, biomorphic robot architectures.
The goal of this work is to understand, design, and
optimize fast, competent, and efficient robotic machines
that are not only autonomous but are small, inexpensive,
and robust and are able to negotiate an extensive spec-
trum of terrains.

Current Laboratory research on biomorphic control
systems suggests the possibility of using swarms of
cooperatively interacting nanosatellites to allow missions
that would be impossible with conventional spacecraft.
We are investigating low-cost, low-power, analog neural
networks for autonomous nanosatellite control systems.

In the area of advanced materials for military applica-
tions, Los Alamos is investigating techniques to determine
the presence of undesirable residual tensile stresses in the
surface of high-strength aluminum alloy components.
This work is intended to improve the reliability of
aluminum components and includes extensive materials
characterization that will allow us to identify the effects of
microstructure variables on residual material stress.

c. Sensor Technologies

The defense sensors technologies programs develop
sensors for the battlefield, treaty verification objectives,
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space-based surveillance, satellite protection efforts, and
contraband detection. Working with the Rockwell
Science Center, Los Alamos is developing species-
selective, thin-film technologies to detect molecules that
are signatures for shallow-buried landmines and
unexploded ordnance. The ultimate goal of this effort is a
hand-held sensor that a soldier can use on the battlefield.
For START III applications, the Laboratory is evaluating
the efficacy of using solid-state thermopiles to measure
the heat generated by nuclear weapons in a storage
container. These measurements could be used in transpar-
ency/verification applications while protecting classified-
weapon-system information.

For several years, the Laboratory has been supporting
the Air Force in detecting nuclear explosions, primarily
from detectors (W-Sensors) integrated into Air Force
satellites orbiting the earth. This support includes the
development and maintenance of specialized software and
models for assessing radio sensor performance and radio
signal propagation through the earth’s ionosphere, testing
on-orbit sensors, and analyzing systems and data.

In the threat warning/attack reporting program, also a
satellite-based system, the Laboratory is teamed with Litton
Amecon. The threat-warning/attack-reporting effort
focuses on demonstrating a prototype radiofrequency
sensor package that will identify, characterize, and locate
signals that jam or interfere with normal satellite operations
and represent precursory signatures to satellite attack. Los
Alamos has also developed an ultrasonic device to non-
intrusively detect chemicals in various containers such as
artillery shells and 55-gallon drums for both treaty verifica-
tion and counterproliferation programs. The Coast Guard
Research and Development Center is supporting the
enhancement of this technology for detecting contraband
hidden, for example, in ship fuel tanks.

d. Defense Environmental Technologies

Technology development activities in the environmen-
tal area include involvement in the joint DoD, DOE, and
EPA Strategic Environmental Research and Development
Program, as well as with individual DoD sites. Projects
include nonthermal plasmas for removing contaminants
in jet engine exhaust, such as in cruise missile testing;
sensors for detecting unexploded ordnance; and pathway
analysis of materials associated with munitions testing.

e. High-Performance Computing

The Laboratory’s high-performance-computing
initiatives that support DoD are designed to develop a

computing environment that allows the solution of large-
scale, complex problems for both defense and dual-use
technologies. This computing environment must allow
for distributed computing, management of large data sets,
visualization of complex problem results, rapid transmis-
sion of information among computing platforms, and
development of new paradigms for modeling and
simulation.

Los Alamos is a primary player in the national
Accelerated Strategic Computing Initiative and the High-
Performance Computing and Communications initiative
and participates in a broad variety of related projects with
industry, universities, and other national laboratories. The
Laboratory has made fundamental contributions in the
areas of massively parallel processor technologies and
applications, high-performance data-storage systems,
visualization techniques, and high-speed networking.
Recent examples are the high-performance parallel
interface and high-performance data system/high-
performance storage system projects.

Over the past 15 years, Los Alamos has integrated
supercomputers funded by the Defense Threat Reduction
Agency into its computational environment and provided
the required communication links that support 600
validated users at 120 geographically distributed sites. This
cost-efficient model has provided the DoD computing
community with mature and early-access supercomputing
resources for both classified and unclassified work. Using
the extensive available range of computing resources and
personnel talent, we work with the DoD computing
community to solve applied problems. An example is the
collaborative effort resulting in the development of a 3-D
AMR hydrocode and the porting of this code to a mas-
sively parallel symmetric multiprocessor environment. On
the basis of this successful partnership, the Laboratory is
exploring ways to leverage past investments and future
mutual interests to expand collaborations with the DoD in
high-performance computing.

f. Chemical and Biological Defense

The Chemical and Biological Defense programs are
focused on developing defensive biotechnologies for the
battlefield, counterproliferation and treaty verification
objectives, and health-care needs. Chemical and biological
agent detection technologies include helicopter-mounted,
“stand-off” detection systems that provide early warning
of aerosol clouds that are characteristic of biological agent
releases; a miniature-flow-cytometer “point” biological-
agent detector for the Army’s ground-mobile Biological
Integrated Detection System; and nonintrusive acoustic
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sensors for identifying chemical agents, precursors, and
biological-agent growth media.

Los Alamos is teamed with Lawrence Livermore on
the Joint Biological Early Warning System (JBREWS)
Advanced Concept Technology Demonstration (ACTD)
effort, which is designed to provide early warning of a
biological attack against massed U.S. armed forces. Los
Alamos is developing the system C4I (Command and
Control, Communications, Computers, and Intelligence),
emphasizing communication networks, detection
algorithms, and the JBREWS command post. The
JBREWS team also supports developing the Restoration
of Operations (RestOps) ACTD. RestOps are those
actions necessary to protect against a chemical or biologi-
cal attack on a fixed military installation and to react to
the consequences of the attack. The Laboratory team is
developing the RestOps Emergency Management System
and the C4I tool that supports the system.

Our biomedical programs support DoD needs in
combat casualty care, soldier protection, and health-care
technologies. These programs include TeleMed, the
distributed electronic “virtual” medical record; a
noninvasive optical “biopsy” technology for assessing
breast cancer; an acoustic sensor for detecting trauma in
the brain; and a “pathogen countermeasures” program
that is exploring the design of molecular “mimics” to
defeat certain classes of biotoxins by preventing their
binding to vulnerable cells in the human body. New
proposals are coupling molecular and cellular biology to
sophisticated sensor technology that would ultimately
provide a sensitive detector of illness.

g. Modeling, Simulation, and Analysis (MSA)
Application

DoD’s synthetic environments are virtual representa-
tions of the physical and behavioral phenomena of
complex military systems achieved through mathematical
modeling, simulation, and simulators. This is the environ-
ment in which DoD’s goal of “virtual prototyping” and
“exploration of future warfighting concepts” will be
accomplished. More importantly, this environment will
be an integral part of the combat development, material
acquisition, test and evaluation, and training processes.

For the past several years, the Laboratory has contrib-
uted MSA efforts to help develop DoD’s synthetic
environments. USSTRATCOM (U.S. Strategic Com-
mand) has requested that the Laboratory develop and
provide them with a B61-11 engagement planning tool
for use in end-to-end weapon/target engagement analysis.
The Laboratory is part of a Ballistic Missile Defense

Organization multilaboratory team that addresses
independent verification and validation of National
Missile Defense Battle Management/Command, Control,
and Communications software systems development. The
Infrastructure Analysis Assurance Project includes
modeling and analysis of vulnerabilities of electric power
infrastructure. Battle Simulation Exploratory Develop-
ment is a graphical and control interface development
project for large-scale military training simulations.
Generative Analysis Proof of Concept is a research and
development project that exploits agent-based simulation
to explore advanced military concept scenarios. In Joint
Vision 2010/Joint Experimentation work, we support the
insertion of technology, analysis, and experimental
planning for joint experiments. The goal of the National
Defense University Crisis Management project is to
develop a simulation-based environment to immerse
senior decision-makers in crisis management visualization,
decision opportunities, and consequence representation.

 h. Other DoD Activities

This sector encompasses the activities built around
other DoD areas to include Russian material protection
control and accountability and other miscellaneous DoD
projects.

5. The Nuclear Vision Project

The NVP formally reports to the Associate Laboratory
Director for Threat Reduction but supports program
development related to all three Associate Laboratory
Directors.

The overall goal of the NVP is to explore the issues
associated with “things nuclear” in the future and to
inform national policy development and programs. The
approach that has been developed is to think through and
articulate a future vision, along with a “roadmap” for
attainment of that vision, as a framework for discussion
and policy formulation. The ideas can then be socialized
throughout appropriate institutions and organizations
that influence public opinion and policies.

The NVP focuses on creating roadmaps that crosscut
the areas of nuclear weapons, nuclear materials, nuclear
energy, and nuclear threat reduction. High priority is
being given to understanding reversibility and stability in
the context of nuclear arms reductions and to integrating
results from a previous NVP roadmap for civilian nuclear
materials management with other aspects of threat
reduction. As appropriate, the NVP will support roadmap
and strategic planning activities in the three directorates
in areas related to “things nuclear.”

II.C. THREAT REDUCTION 5. THE NUCLEAR VISION PROJECT
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D. STRATEGIC AND SUPPORTING
RESEARCH
1. Overview

The Strategic and Supporting Research (SSR) Associ-
ate Laboratory Directorate is an intellectual resource
providing creative solutions to problems of national and
global significance. SSR coordinates the programs that
support the core mission through basic science and
research and that provide solutions for civilian problems
of national and global significance. These activities
generate an environment of scientific excitement, oppor-
tunities for capability development, and an atmosphere
that helps attract and retain the best scientists.

The mission of SSR encompasses both its wide range
of research and development activities and its relationship
with the rest of the Laboratory:

The SSR Directorate seeks solutions to complex
scientific and technological problems in support of the
Laboratory’s defense and science missions. Specifically, we

• enhance scientific understanding that underpins the
missions of the Laboratory;

• foster innovation and creativity as an integral
component of the Laboratory missions;

• nucleate new programs;
• uphold and enhance the scientific reputation of the

Laboratory through a vigorous basic research
program; and

• serve as a gateway to the broad scientific world
through collaborations with government laborato-
ries, universities, and industry.

We share the goals of the Nuclear Weapons and
Threat Reduction Directorates and seek collaborative
partnerships with individuals and organizations in these
Directorates. We conduct our activities in a customer-
focused, cost-effective manner while striving for opera-
tional excellence, maintaining a safe and healthful
workplace, and protecting the public and natural
environment.

SSR actively supports the programmatic missions of
the Laboratory. While we are immediately involved in
weapons technologies, databases, material science, and
hydrodynamics, our efforts in neutron science and high-
power accelerators take a long-range view that has resulted
in such critical successes as proton radiography for
dynamic testing. In support of the Associate Laboratory
Directorate for Threat Reduction (TR), we are developing
a major program, the National Health Security program.
This effort serves our mission by providing protection
against hostile biological agents and emerging diseases and

by fostering new initiatives. In conjunction with TR, we
are also developing models for identifying the vulnerabili-
ties of tightly linked infrastructure systems, addressing
issues of concern in preventing terrorist attacks, and
contributing to improvements in transportation and a
deregulated utility market.

SSR takes the lead in nucleating new program
directions. In addition to the above-mentioned National
Health Security program, we see significant opportunities
for new programs in global environmental management
(the GEM program), energy generation, and the impact
of energy generation on the environment. Clean, afford-
able, and abundant energy, which will be a central issue
for the new century, is addressed by the efforts of the
Laboratory’s Nuclear Materials Management program in
nuclear energy development and carbon management.
Carbon management aims at developing a closed, zero-
emission, fossil-fuel cycle. Understanding the natural
carbon cycle and the effects of carbon dioxide on the
changing global climate are emerging as major issues.

At Los Alamos, addressing the environmental effect of
the Cold War is a moral imperative. SSR, for example, is
developing the capabilities necessary to lead an interna-
tional effort to resolve environmental and health issues
from actinides released into the environment.

SSR sustains the crosscutting technologies that are
essential to addressing the Laboratory mission. We have
identified both modeling and simulation using high-end
computers and basic and applied biotechnology as critical
technologies for the future. Strategic computing is
applicable to so many activities at the Laboratory that it
has evolved into a distinct developable competency. It
contributes directly to many major initiatives, including
global climate modeling, infrastructure analysis, urban
security, and epidemiology. Life sciences and biotechnol-
ogy play a major part in the National Health Security
program. Environmental and life sciences are crucial in
mitigating the human impact on nature.

Finally, even though basic science is an important
ingredient in the support of all these applications, the
Laboratory also must support basic research that is
independent of specific applications. SSR maintains
activities in particle physics, astrophysics, and complex
systems that, although pursued for their intellectual value,
provide indirect benefits to the Laboratory’s mission by
generating an intellectually stimulating, capability-rich
atmosphere.

SSR programs are administered predominately through
three program offices whose plans and activities are
described in this section. They are the Laboratory’s Office
of Science Program, the Energy and Sustainable Systems

1. OVERVIEW II.D. STRATEGIC AND SUPPORTING RESEARCH
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Program, and the Environmental Science and Waste
Technology Program (E). In addition to the Environmental
Science and Waste Technology programs described in this
section, E Division administers the operational (non-
R&D) environmental programs that are described in
Section III.B.2.c. Environmental Management.

2. Office of Science Programs

The programs funded by the DOE Office of Science
generally fall into the DOE business area of science and
technology. They also make significant contributions to
national security, industrial competitiveness, and energy
resources. The programs contribute to a wide spectrum of
fundamental and strategic research in areas such as
chemical science, geoscience, materials science, neutron
scattering, high-performance computing, and biosciences.
At Los Alamos, the Office of Science programs are
conducted through the Science and Technology Base
Program Office.

The Office of Science activities are an extremely
important component of the Laboratory’s basic research
program. The programs often involve partnerships with
universities and industry, a healthy interaction between
experiment and theory, and use of techniques and ideas
from different fields in solving significant, focused
scientific problems. Figure 8 shows how Los Alamos
Office of Science activities are connected to the four
DOE Office of Science scientific themes. Projected
funding for the Office of Science programs is provided in
Table 7.

a. Basic Energy Sciences

The DOE Office of Basic Energy Sciences (OBES)
supports research that will advance the scientific and
technical knowledge and skills needed to develop and use
new and existing energy resources in an economically
viable and environmentally sound manner. OBES focuses
on research in materials sciences, chemical sciences,

Figure 8. Los Alamos Office of Science activities are connected to the four DOE Office of Science scientific themes.
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energy biosciences, geosciences, and engineering. OBES
also oversees the operation of many of DOE’s large, state-
of-the-art basic research facilities. As a part of their facility
responsibilities, OBES supports a national neutron
science user facility at the Los Alamos Neutron Science
Center (LANSCE).

Materials Sciences

At Los Alamos, materials science activities funded by
OBES provide knowledge essential to defense, energy
efficiency, energy research, industrial competitiveness, and
other areas of strong national interest, especially those
requiring the development of new materials. Our funda-
mental and long-term research efforts consider DOE
technologies and industrial needs and integrate a number
of Laboratory core competencies. These efforts include
funding of the Manuel Lujan Jr. Neutron Scattering
Center national user facility (hereafter referred to as the
Lujan Center) and involve one or more of the other
multidisciplinary science facilities at Los Alamos, such as
the National High Magnetic Field Laboratory
(NHMFL), the Advanced Computing Laboratory (ACL),
the Ion Beam Materials Laboratory, and the Electron
Microscopy Laboratory.

In a unique collaboration with other DOE laborato-
ries and other research universities, Los Alamos and the
University of California (UC) have formed the Institute
for Complex Adaptive Matter (ICAM) to explore research
and education in complexity in matter. The DOE Office
of Science has identified complex and collective phenom-
ena as a significant research focus and has published a call
for proposals in FY99. The Nuclear Regulatory Commis-
sion has identified a similar focus. The ICAM initiative
addresses the DOE and broader national interest in
exploring this frontier of research.

The project involving high-temperature superconduc-
tors and correlated electron materials addresses the
cutting-edge scientific issue of the interplay among
structural, electronic, and magnetic properties that
determine their unique properties and function. The
advancement of our understanding of high-temperature
superconductors achieved in this program has direct
impact on the closely related DOE Office of Energy
Efficiency and Renewable Energy applied high-tempera-
ture superconductivity programs at Los Alamos and other
DOE laboratories. The highly correlated f- and d-electron
materials research underpins our knowledge of f-electron
materials central to DOE actinide programs and of the
technologically important metal materials.

To study photoemission in transuranics, a laser-based
laboratory light source has been developed. This unique
capability has enabled the first measurements of the
f-electron character of delta-stabilized plutonium. Using
this light source, Los Alamos scientists are able to measure
the electronic structure in plutonium without having to
handle and transport it to other locations. This capability
provides the foundation for addressing the electronic
structure of plutonium critical to DOE’s Office of Defense
Programs (DP) and for studying the surface chemistry of
the transuranics for DOE environmental programs.

The theory and modeling project is an interdiscipli-
nary program focused on developing a fundamental
understanding of these and other complex electronic
materials. Understanding their properties involves a
multiscale approach that extrapolates from microscopic to
mesoscopic properties.

The magnetic resonance force microscope project is
developing a novel scanned probe instrument which
combines the three-dimensional imaging capabilities of
magnetic resonance imaging with the high sensitivity and
resolution of atomic force microscopy. It will enable

Table 7. Projected Funding for Office of Science Programs ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY01 FY03 FY04 FY05

Fusion Energy (AT) 3.5 4.0 4.1 5.0 7.0 7.0 7.0 7.0
High-Energy Physics (KA) 0.9 0.8 0.8 1.0 1.0 1.0 1.0 1.0
Nuclear Physics (KB) 10.0 9.4 10.0 11.1 11.1 11.1 11.1 11.1
Basic Energy Sciences (KC) 17.5 18.5 18.6 22.6 22.6 22.6 22.6 22.6
Computational and Technology Research (KJ) 13.2 12.3 12.3 13.3 13.3 13.3 13.3 13.3
Biological and Environmental Research (KP) 17.2 17.5 18.1 19.5 19.5 19.5 19.5 19.5

Total 62.4 62.5 63.9 72.5 74.5 74.5 74.5 74.5
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nondestructive, chemical-specific, high-resolution
microscopic studies and imaging of subsurface properties
of a broad range of materials.

To exploit the new neutron spectrometers and the 30-
tesla pulsed magnet being built at the Lujan Center, a
new project on the simultaneous use of neutron scattering
and high magnetic fields was proposed. This project will
perform both diffraction (without energy analysis) and
inelastic scattering studies on a range of important
problems, including films and multilayers, low-dimen-
sional magnetic materials, high-temperature and colossal-
magneto-resistance oxides, bulk hard magnets, heavy-
fermion and non-Fermi-liquid materials, and molecular
magnets. This project builds on the Laboratory’s consider-
able experimental and theoretical expertise in strongly
correlated electronic materials.

The synthesis and processing of advanced materials
and studies of the behavior of materials in extreme
environments are critical to DOE technologies and
national needs. The mechanical properties project has
brought to Los Alamos international recognition in the
field of materials texture measurement and prediction.
Materials texture is critical to advancing DOE weapons
technologies and computer codes. Materials texture codes
developed under this project are being used by more than
200 industries, laboratories, universities, and other
institutions. The thermal physics program has become a
world leader in developing thermoacoustic science and
technology and was expanded to investigate new tech-
nologies in the area of oscillatory thermodynamics. Bulk
ferromagnetic amorphous alloys with potential of
improving the efficiency of electrical transmission have
been discovered. Thermoacoustic science is impacting
energy conservation through joint activities with fossil
energy and potentially in home electrical power generation.
The research program in the unified theory of evolving
microstructures is addressing fundamental science of
deformation in collaboration with DOE and industry.

In our studies on irradiation effects in ceramics,
researchers are investigating new approaches to developing
radiation-resistant materials critical for energy applications.
Combined plasma- and ion-implantation techniques are
being explored to synthesize advanced coatings and new
materials. New energy-efficient coatings with improved
electrical tribological properties are being investigated in
collaboration with DOE programs and industry.

A new initiative was submitted to investigate materials
near the theoretical limits of strength. As the distance
between obstacles to dislocation motion is reduced to a
few nanometers and as the strength of solids thus ap-
proaches the theoretical strength, new deformation

physics emerges. This project will study this new physics
by applying a highly synergistic combination of state-of-
the-art computational modeling and cutting-edge
experimental methods that are both able to describe the
same nanoscale dimensional features. This work will
inspire entirely new materials with unique combinations of
mechanical, electrical, magnetic, and thermal properties.

The world’s longest-pulse, high-field magnet, funded
by DOE, will be collocated with the other components of
the Los Alamos NHMFL Pulsed-Field Facility, funded by
the National Science Foundation (NSF). This interagency
DOE/NSF collaboration will provide a unique user
facility to DOE laboratories, industry, and universities.
The magnet, when completed in 2001, will provide
nondestructive 100-tesla magnetic fields for periods
lasting up to 10 milliseconds, which is a thousand times
longer than is available anywhere else. The magnet is a
uniquely powerful tool for studying high-temperature
superconductors and the electronic structure of materials
at unprecedented resolution. Safety considerations and
the need to reconfigure the power supplies based on the
final magnet design have added $1.2 million to the cost
of the project.

Chemical Sciences

The Division of Chemical Sciences of OBES supports
a range of programs in molecular sciences at Los Alamos
National Laboratory. Several coordinated projects are
funded by the Heavy-Element Chemistry program,
including efforts in both aqueous and nonaqueous
coordination chemistry. Efforts are aimed both at identi-
fying aqueous speciation of the early actinides in near-
neutral and basic media (examining structure and ligand
dynamics in complexes under conditions relevant to those
observed in the environment or in waste processing) and
generating novel complexes in nonaqueous media
(examining the nature of metal-ligand bonding). These
programs share common tools (synthesis, spectroscopic
and electrochemical characterization, structural character-
ization) and common interests in elucidating the charac-
teristics of chemical bonding in the actinide elements. As
an example of this overlap, efforts in both aqueous and
nonaqueous programs over the past year have included
examination of the influences directing the structure of
actinyl ions (AnO

2
n+) and their isoelectronic analogs. Strong

synergy continues to exist with other Laboratory programs
in environmental management science, waste repository
performance assessment, and residue stabilization.

An important program supported by the Chemical
Energy program looks at the activity of unsaturated
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transition metal complexes in solution for binding and
activating small molecules such as sulfur and nitrogen
oxides, dihydrogen, carbon dioxide, and alkanes. This
effort has been important in understanding the nature of
activation involving “sigma-bound” small molecules as
intermediates in stoichiometric or catalytic reactions. This
program is part of a larger portfolio of research in homo-
geneous and heterogeneous metal-mediated activation of
small molecules. These efforts build on Laboratory
capabilities in surface science; reaction engineering and
in-situ diagnostics; materials synthesis and characteriza-
tion (including neutron scattering); theory and modeling;
and supercritical fluid systems. Another program sup-
ported by the Chemical Sciences Division (under the
Advanced Battery Program) sheds light on fundamental
aspects of the physical chemistry and electrochemistry at
the surface of electroactive materials (such as those used in
composite electrodes). By investigating the electrochemi-
cal behavior of particulate materials in a variety of local
environments (matrices), this program is generating
important information correlating electrode behavior with
processing conditions. This effort builds on expertise arising
from long-standing Los Alamos programs in fuel cell
development and is part of a very strong capability in the
development and characterization of electronic materials.

All these capabilities figure heavily in the establish-
ment of a new multilaboratory, multiuniversity effort, the
Joint Catalysis Institute. In collaboration with scientists at
Pacific Northwest and Lawrence Berkeley national
laboratories, the University of California at Berkeley,
Texas A&M University, and Northwestern University, Los
Alamos scientists are probing fundamental aspects of
chemical catalysis and its applications to such key areas as
partial oxidation, hydrogen generation, and environmen-
tal catalysis. These research efforts are expected to make
significant contributions to the DOE’s Carbon Manage-
ment Initiative.

Finally, a theoretical effort supported by the Chemical
Engineering Sciences Program is directed at using
advanced Monte Carlo techniques to develop improved
models that describe the physical behavior of multicom-
ponent mixtures, particularly with respect to questions of
fluid-phase demixing. The results of these approaches are
important in guiding and interpreting experimental
measurements that require knowledge of solution
thermodynamic behavior.

Geosciences and Engineering

OBES supports Los Alamos research projects in
geosciences and engineering that focus on developing a
basic understanding of problems and processes in Earth’s
crust, mantle, and near-space environment. The projects
are active in three areas: geophysics, geochemistry, and
solar/terrestrial physics.

Geophysics projects involve both experimental and
modeling components. Electrical properties of rocks and
minerals allow determination of the thermal state of
Earth’s upper mantle and crust. Seismic properties and
enhanced three-dimensional modeling of heterogeneous
systems provide a better understanding of reservoir
exploration and natural data sets, including application to
weapons test monitoring. Elastic-wave phenomena in
rock samples under nonlinear regimes provide new
approaches to evaluating reservoirs, seismic response, and
failure of rocks and comparable engineered aggregates
such as concrete. New methods for modeling and
evaluating subsurface multiphase fluid processes are
proposed for integration in this program, with particular
applications to reservoir characterization and dynamics.

Geochemical projects involve detailed characterization
of geologic systems and basic interaction processes.
Techniques have been developed for analyzing natural
radioactive materials at ultratrace concentrations and for
characterizing young geologic processes. Laboratory
researchers are using uranium decay-series disequilibrium
measurements to define the scale and timing of transport
and mixing processes. The researchers are using cos-
mogenic helium and neon in surface soils and sediments
to quantify processes involved in soils development and
interaction with the hydrosphere. The researchers are also
investigating model characterization for cosmogenic
isotope production in terrestrial materials to provide
better quantification of geologic systems and interaction
processes. Microorganism interaction mechanisms with
soil materials are increasingly recognized as a critical
component of terrestrial geochemical system. Investiga-
tions of iron utilization processes by microbes in
geochemical systems are providing basic understanding of
coupled redox reactions. Integrated investigation of
interaction processes in fractures on macroscopic to
regional scales is proposed for extension of these projects.

Solar-wind research integrates theoretical and experi-
mental research of the physics of solar wind and Earth’s
magnetotail and magnetosphere. The projects include
components of plasma theory, computer simulations of
energy transport and particle acceleration, and spacecraft
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data analysis in the study of solar wind-magnetospheric
coupling, as well as aspects of magnetospheric dynamics.

b. LANSCE: National Neutron Science User
Program

In addition to serving in a national security role,
LANSCE serves as a national neutron science user facility,
with funding from OBES. Basic research at LANSCE
covers a wide range of topics in condensed-matter physics,
nuclear physics, materials science, chemistry, structural
biology, geology, and engineering. Static structure and
atomic and magnetic fluctuations are probed in a variety
of systems ranging from high-temperature superconduc-
tors to biological. In many areas, such as the determina-
tion of the magnetic structure of grain boundaries and the
measurement of the atomic structure of catalysts, the
information obtained is critical to next-generation
technologies. Much of the basic research at LANSCE
involves university participation, and many of the
experiments serve as an integral part of the education and
training of young American scientists. Neutron scattering
has also become an increasingly important component of
industrial research, allowing scientists to probe the
structures of materials such as polymers, catalysts, and
structural composites that are essential for many modern
industrial products.

LANSCE offers a range of instruments for probing
the structure of materials, facilities for neutron irradiation,
and spectrometers for addressing a variety of neutron
scattering issues and nuclear physics experiments. There
are currently seven instruments, including a powder
diffractometer with a resolution higher than that of any
other instrument of its type in the United States and a
unique chopper spectrometer. As a part of its continuing
commitment to LANSCE, the Office of Science has
agreed to fund, over the next five years, the construction
of five additional instruments at the Lujan Center. The
first instrument, a protein crystallography station, will be
funded by the Office of Health and Environmental
Research at $4.5 million.

The remaining instruments will be funded by OBES
at $20.5 million. The OBES instruments will not be
solely a Los Alamos effort; the national neutron scattering
community has participated in selecting the most
appropriate instruments, and collaborative spectrometer
development teams will design and construct each of the
instruments. Work on the OBES instruments began in
1998 and will be completed in 2002. The first two OBES
spectrometers to be built are powder diffractometers: one,
called SMARTS, for measurements of strain, and the

other, HIPPO, for probing materials texture. The
additional neutron scattering instruments are part of an
overall short-pulse spallation source (SPSS) enhancement
project, a cooperative effort between the Office of Science
and DOE’s DP Office, with DP simultaneously funding
accelerator component improvements at $16.7 million to
increase target power to 160 kilowatts. Work on the
accelerator upgrades began in 1997 and is scheduled for
completion in 2000. A new radiofrequency buncher
installed in the proton storage ring was funded by this
project and allowed the proton beam current to be
increased to 100 microamperes at the end of 1998.
Completion of the SPSS enhancement will provide
LANSCE performance levels that are equal to or better
than the best pulsed spallation source in the world—the
ISIS facility in the United Kingdom.

A large part of the scientific program to be carried out
on the new spectrometers at the Lujan Center will be
planned and executed by the same team that built each
instrument. However, these spectrometers, along with the
currently available spectrometers, will also be available to
the general user community, with access, as is the present
practice, to be recommended by the LANSCE Program
Advisory Committee. The Laboratory is also creating
several programs that will combine LANSCE with other
Laboratory strengths (such as transport measurements
and theory) to address such areas as correlated electrons
and complex fluids.

Another unique development at LANSCE is being
pursued in collaboration with scientists from NHMFL.
The resulting pulsed 30-tesla magnet will allow scientists
to make neutron diffraction measurements at a higher
field than is currently available for this purpose anywhere
in the world. The scientific program carried out at this
facility will involve Lujan Center personnel, scientists
from NHMFL, and other interested members of the
national scientific community, particularly those with
interests in magnetic phase transitions.

As a national user facility, LANSCE is committed to
meeting user needs and addressing user concerns. In
response to the number one user concern—beam-time
availability and facility reliability—LANSCE has under-
taken a major reliability improvement project. This
project will provide more-reliable and convenient opera-
tions and will extend the annual run cycle to 8 months.

To maintain close ties to the user community,
LANSCE uses an external committee, the LANSCE
advisory board, to conduct periodic reviews and provide
strategic guidance based on the perspective of the overall
neutron science community; a LANSCE user group to
give individuals a means for participating in LANSCE;
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and a full-time user-coordinator to give users a single
point of contact for the facility.

c. High-Energy and Nuclear Physics

High-energy and nuclear physics research at Los
Alamos involves an extensive experimental and theoretical
program in many aspects of strong interaction and
electroweak physics. This program includes a vigorous
experimental program at Los Alamos and at other
facilities, and an active and broad effort in theoretical
nuclear and particle physics.

In addition to neutron scattering, the LANSCE
facility has provided a source of neutrinos for electroweak
studies. The Liquid Scintillator Neutrino Detector
(LSND) has been used to search for neutrino oscillations.
LSND has published evidence for the existence of
neutrino oscillations in two independent channels. The
existence of neutrino oscillations has profound implica-
tions for nuclear and particle physics, as well as astrophys-
ics and cosmology. The LSND experiment also measures
low-energy, neutrino-proton elastic scattering. LSND had
its last run in 1998 and will publish its final results in the
coming year. LSND is now being disassembled so that the
phototubes and electronics can be reused for the recently
approved Booster Neutrino Experiment at Fermilab,
which will be able to make a definitive test of the LSND
neutrino oscillation result.

Laboratory scientists are leading several efforts at
LANSCE using low-energy neutrons to study fundamen-
tal interactions. The first source of ultracold neutrons
(UCN) in this country has been developed at LANSCE.
A new UCN source is being developed that has the
potential of being the most intense source in the world.
Planned experiments include new measurements of the
decay-particle asymmetries in neutron beta decay, parity
violation in low-energy neutron-proton scattering, and
the neutron electric-dipole moment.

Los Alamos scientists are also leading experiments at
other facilities using state-of-the-art detectors to probe
fundamental aspects of nuclear science. Experiments
performed at Fermilab have recently been completed
studying nucleon quark and gluon substructure. A related
set of experiments is planned for Brookhaven’s Relativistic
Heavy Ion Collider (RHIC). Los Alamos is leading the
effort to construct two major detector subsystems of the
PHENIX detector being built at RHIC. Los Alamos also
plays a leading role in two large experiments studying
neutrinos produced by the sun: (1) the Soviet-American
Gallium Experiment, a Russian experiment to detect very
low-energy solar neutrinos, and (2) the Sudbury Neutrino

Observatory, a large heavy-water detector in Canada.
They are also studying time-reversal-invariance in neutron
decay, and beta decay with trapped radioactive ions.

The Los Alamos Nuclear and Particle Astrophysics
Team is leading a large collaboration in the construction
and operation of Milagro, which will be the first high-
duty-factor, all-sky detector of cosmic gamma rays in the
energy range of 250 giga-electron volts to 10 tera-electron
volts. Milagro is located in the Jemez Mountains, west of
Los Alamos. A small-scale version of Milagro, Milagrito,
operated in 1998. The full-scale detector is presently
being assembled.

The theoretical physics program covers the complete
spectrum of theoretical disciplines, ranging from tradi-
tional nuclear physics to superstring theory. The latter
attempts to unify all of the fundamental forces of nature,
including quantum gravity. This program incorporates
traditional physics of the Standard Model (quantum
chromodynamics, the theory of quarks and gluons, and the
electroweak theory) and new physics beyond the Standard
Model (such as superstring theory and its implications for
the origin of the universe). A close relationship with the
experimental program is maintained: for example, the
implication of a massive neutrino and the theoretical basis
of a quark-gluon plasma are both vigorously pursued.

d. Fusion Energy

At Los Alamos, interest in fusion is based on the
conviction that energy will become an extremely impor-
tant issue in coming decades, as oil becomes scarce and
expensive and as concerns regarding global warming
intensify the desire for environmentally benign sources of
energy. Fusion has the potential to address these widely
recognized issues, but many are questioning the ultimate
practicality of fusion as an energy source. Thus the
emphasis in fusion research is shifting from demonstrat-
ing its scientific feasibility (almost achieved already by
tokamaks) to finding a practical fusion approach with a
cost-effective development path. This shift in emphasis is
a sign that the program is maturing and beginning to
address a necessarily wider range of issues. Greater
emphasis is currently placed on plasma science as a
knowledge base and on innovative confinement concepts
with potential for lower-cost development than the
conventional tokamak. The tokamak has provided a wealth
of scientific understanding, and new ideas for advanced
tokamaks may eventually result in a practical system. But
other ideas are also being proposed and explored.

Los Alamos fully supports this new emphasis. Many
good ideas can be explored and evaluated on a modest
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scale. By emphasizing the understanding to be gained by
experimental, theoretical, and technological studies as
opposed to large-scale prototype demonstrations, exciting
progress can be made within a constrained budget.

Los Alamos has strong ongoing plasma science
activities. We are a major player in the national plasma
theory and computational activity. Experimentally, we
collaborate on the new National Spherical Torus Experi-
ment at Princeton and on the Large Helical Device in
Japan with advanced diagnostic methods. Los Alamos also
develops new fusion technology such as tritium process-
ing using the world-class Tritium Systems Test Assembly
and plasma-sprayed beryllium coatings for plasma-facing
components.

In keeping with the restructured fusion program and
the imperative to find lower-cost development paths for
fusion energy, Los Alamos has undertaken two new fusion
initiatives. The first, called the Penning Fusion Experi-
ment, utilizes strong electric fields to confine fusion ions
in a very small nonneutral particle trap. Selected by peer
review as one of the exploratory concepts in the Office of
Fusion Energy Sciences, the new experiment builds on
success of the past few years in creating a spherical
potential well with electrons in a Penning-like discharge.
If successful, the Penning approach would lead to
unusually small unit-size reactor systems capable of
modular low-cost development.

The second Los Alamos fusion initiative that has
emerged in the past few years is called Magnetized Target
Fusion (MTF). The basic idea of MTF is to compress a
magnetized plasma to thermonuclear conditions inside an
imploding metal liner. It takes advantage of the
Laboratory’s experience with high pressures and extremely
strong magnetic fields. A funding decision on this new
initiative (described in more detail later in this section) is
expected in 1999.

e. Health and Environmental Research

Health and environmental research at Los Alamos
provides information required to analyze and ameliorate
long-term health and environmental effects associated
with energy and defense technologies. These activities are
supported by the Laboratory’s core competency in
Bioscience and Biotechnology. The Laboratory’s approach
to biosciences, based on combining expertise in the life
sciences with capabilities in the design of complex
instrumentation and in computation, provides a unique
opportunity to contribute to nationally important
problems such as health care and environmentally
conscious manufacturing technologies.

Human Genome Studies

Since its establishment in 1988, the Center for
Human Genome Studies (CHGS) has provided technical
direction and coordination for the Human Genome
Program at Los Alamos. Center efforts are currently
distributed among four Laboratory divisions: Biosciences;
Theoretical; Computing, Information and Communica-
tions; and Engineering Sciences and Applications.
Support to the project from these divisions consists of
expertise in the areas of cell biology, molecular biology,
informatics, and robotics. The CHGS coordinates
Sequencing, Clone Selection, and Informatics units, each
of which has a production and an R&D component.
Since 1997, the CHGS has also managed The Center for
Genetics in Medicine, a DNA sequencing facility, at the
University of New Mexico School of Medicine.

Programmatic emphasis of the CHGS has reflected
the interests of DOE’s Office of Biological and Environ-
mental Research (OBER). Initial focus was on the
production of chromosome-specific DNA libraries and
the development and application of physical mapping
techniques. Successful construction of high-quality
human chromosome 16-specific gene libraries, in combi-
nation with established in-house projects researching
genes residing on chromosome 16, led to a long-term
project at the Laboratory to generate a high-resolution
integrated physical/genetic/cytogenetic map of chromo-
some 16. The ultimate goals of the International Human
Genome Project are to sequence the 3 billion base pairs in
the human genome and to identify every gene within it.
Accordingly, in recent years OBER has shifted the
emphasis of its research support from physical map
construction to high-throughput DNA sequencing. The
scale of production required for efficient DNA sequenc-
ing resulted in creation of the DOE Joint Genome
Institute (JGI) in 1997. With the primary goal of
contributing 10% of the world’s reference sequence of the
human genome, the JGI has integrated work previously
pursued in parallel fashion by DOE’s three human
genome centers (at Lawrence Livermore, Lawrence
Berkeley, and Los Alamos national laboratories).

While the JGI has established a central Production
Sequencing Facility (PSF) in Walnut Creek, California, its
three constituent laboratories continue with complemen-
tary high-throughput sequencing projects targeted at
regions of human chromosomes 5, 16, and 19 previously
mapped with DOE support. In 1998, Los Alamos
researchers finished sequencing 2.8 million base pairs
(Mb) of DNA on human chromosome 16 and prepared
total genomic bacterial artificial chromosome (BAC)
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libraries for screening in order to supply clones to the PSF
for sequencing. Goals for 1999 include production of 1.4
Mb of draft sequence, 5.7 Mb of finished sequence, and
48 Mb of sequence-ready maps. The q arm of chromo-
some 16, for which approximately 5000 BAC clones have
already been identified, will be the primary target.

Informatics personnel continue to provide support to
the sequencing and clone selection activities of the
CHGS. During 1998 the Laboratory assumed responsi-
bility for performing quality assessment on all of the
finished sequence produced by the JGI. Researchers have
established a robust system of quality control and quality
assessment processes to ensure that JGI sequence data
meets or exceeds the highest quality standards in the
genome research community. Additionally, we created a
mechanism that will streamline the processing of se-
quence and base calling quality data to the Web in an
automated manner for access by the public. Future efforts
of the CHGS will be redirected at characterization of the
genes revealed in sequenced regions in order to gain
insight into biological function.

Structural Biology

Answering the most fundamental questions about
living systems requires understanding the structures and
interactions of the macromolecules that carry out the
basic functions of life. The size and complexity of these
molecules require sophisticated technologies to unravel
the detailed structures and structural dynamics underlying
their ability to replicate or transcribe information,
generate energy, sense foreign agents, and transport,
synthesize, and degrade essential biochemical compo-
nents. Los Alamos stewards unique user resources being
used by the national biomedical research community for
neutron scattering (at the Lujan Center), stable-isotope
labeling, and databases that provide special opportunities
for structural biology applications. These unique capabili-
ties are combined with a strong, multifaceted structural
biology program that enables Los Alamos scientists to
address complex problems of high priority to DOE, such
as understanding the molecular mechanisms underlying
DNA damage recognition and repair or developing
biotechnologies for environmental remediation.

Structural biologists at Los Alamos are determining
three-dimensional structures of macromolecules, applying
structural biology tools to the understanding of DNA
repair and the design of therapeutic agents, and develop-
ing advanced technologies for structural and molecular
biology. Structural biologists have played a major role in

developing the field of structural genomics, the determi-
nation of protein structures on a genomic scale, both
through a large collaborative pilot project and the
development of technologies for high-throughput protein
expression and x-ray crystal structure determination. We
are studying the structural underpinnings of diseases
caused by triplet expansions in genomic DNA and are
designing novel proteins that could be used to reduce the
severity of bacterial infections. Structural approaches to
the understanding of the process of DNA repair and to
development of technologies for bioremediation are also
being studied. Techniques for extremely high-throughput
sequencing of DNA and for analysis of protein-protein
interactions using mass spectroscopy are important
projects under development.

Los Alamos scientists are applying high-field nuclear
magnetic resonance spectroscopy and crystallographic
techniques to obtain high-resolution structural data on
key protein and DNA structures. We are using x-ray and
neutron solution scattering techniques to unravel the
interactions between these structures. Advanced optical
and laser spectroscopy are being used to probe the
structural dynamics of the protein and DNA during
function, and advanced microscopy techniques are being
used to image the larger assemblies they form. We are
developing new theoretical and computational approaches
for predicting and modeling the structure of DNA
sequences and their interactions with proteins as well as
with drugs.

Construction of the new, dedicated protein crystallog-
raphy instrument at the Lujan Center will greatly expand
our neutron scattering user facilities. This spallation
source offers a much safer neutron source than conven-
tional reactors and should not be the subject of the same
level of scrutiny. Currently, operational macromolecular-
neutron stations (currently only in Europe and Japan) are
typically 2 to 4 times oversubscribed, leading to long
waiting times. Such experiments are critical to the future
of structural biology in the U.S. and internationally. The
Lujan Center (protein neutron) instrument provides an
ideal testbed, with a proven pulsed neutron source, for
protein neutron crystallography. This work is being done
in consultation with the user community and will directly
benefit the planned Spallation Neutron Scattering Source
at Oak Ridge National Laboratory. The collection of
single-crystal data that took several months to collect will
take two weeks at the Lujan Center and will be further
reduced at the Spallation Neutron Scattering Source.
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Health Effects and Life Sciences

DNA Damage and Repair
The critical role of DNA repair mechanisms in

preventing the development of cancer following exposure
to DNA-damaging insults is well illustrated by several
cancer-prone syndromes in which specific repair pathways
are deficient. Accordingly, DNA damage repair mecha-
nisms are of obvious and of central importance to the
general problem of environmentally induced cancer.
Research projects in DNA damage and repair focus on
these mechanisms so that we can understand how cells
normally repair damaged DNA due to genotoxic stress as
well as elucidate how abnormalities in DNA repair path-
ways can lead to heritable genomic changes and instability.

Major research thematic areas in DNA damage and
repair are (1) structure-function of DNA repair proteins
and (2) transgenic animal models for DNA repair genes.
Regarding the first, investigations are directed to the
identification, localization, cloning, and functional
analysis of genes that are or may be involved in the repair
of DNA lesions induced by ionizing radiation and
ultraviolet (UV) light. Genes of particular interest include
the human double-strand-break repair genes (Ku70,
Ku86, and DNA-dependent protein kinase [DNA-
PKcs]), DNA-base-damage repair gene AP-1, and DNA
homologous recombination proteins (human homologue
of the yeast Rad52 epistasis group genes). In collaboration
with the Laboratory’s Integrated Structural Biology
Resource, DNA repair proteins are being analyzed using a
variety of structural analysis approaches.

Regarding the second thematic area, the major goal of
this research project is to understand gene function and
structure from the molecular to the animal level. Knock-
out mice models, including Ku70, DNA-PKcs, AP-1,
and NBS-1 are being established to study the conse-
quences of mutations in these genes. In addition, the
transgenic mice developed in the project will be used as
models to assess the individual susceptibility of enhanced
risk for cancer development.

We have recently applied our research capabilities to
the study of bacterial genomes. The focus of this program
is to expand a bioinformational resource that collects,
synthesizes, and analyzes molecular information on
potential biological threat agents. Elements of this project
include (1) the DNA sequencing of the genomes of key
pathogens and their virulence plasmids and (2) develop-
ment of a semiautomated database for amplified-frag-
ment-length polymorphism pathogens.

The remarkable developments emerging from the
Human Genome Program make it possible to identify,

measure, and understand risk factors associated with
repair and suppressor genes and their functions, genome
instability, and cellular recognition of damage to DNA as
it relates to carcinogenesis and neoplastic progression.
These genes and events are integrated into the current
understanding of control of the cell division cycle, which
is the unifying theme of the ongoing cell biology program
at Los Alamos.

Molecular and Cellular Biology
The Laboratory’s cell molecular biology research

program focuses on mechanistic bases by which cell
growth regulation and genomic stability are altered by
exposure to low-dose chemical and physical carcinogens,
especially low- and high-linear-energy-transfer ionizing
radiations and reactive oxygen species. The following
interrelated areas are currently undergoing investigation:

• cell cycle checkpoints, which delay cells from
progressing through the cell cycle following environ-
mentally induced DNA damage;

• extracellular factors that can mediate DNA damage;
• extracellular factors that alter cell cycle responses to

environmental stresses;
• mechanisms of DNA damage recognition;
• DNA repair genes and the functions of their

products;
• apoptosis, or programmed cell death, in response to

DNA damaging agents;
• the induction of quasi-cell sensecence, hallmarked

by a reversible cessation in cell reproductive
capability;

• losses in normal cell cycle controls that can result in
cellular immortalization and ultimately the transfor-
mation of cells into cancer cells; and

• genomic instability in which genetic changes can
occur in cells at times well after exposure to DNA
damaging insults.

The elucidation of the mechanistic pathways involved
in these processes is expected to reveal rate-limiting genes/
gene products that may serve as new measures of indi-
vidual susceptibilities to carcinogens and cancer risk both
before and after exposure. New technological develop-
ments include the use of three-dimensional spheroid
models of cell mixtures to investigate the molecular
biology of cell interactions involved in growth control and
the development of new technical approaches for address-
ing cellular and molecular problems such as the detection
of low-level DNA damage.
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Computational Biology
Computational biology builds on existing strengths in

informatics, analysis, and modeling of biological data and
systems and is synergistic with two core competencies at
Los Alamos: (1) Theory, Modeling, and High-Performance
Computing and (2) Bioscience and Biotechnology. Our
primary emphasis is on genomics, molecular epidemiology,
macromolecular structure and dynamics, biomedical
technology, and cellular structure and dynamics.

Facility Development
The National Institutes of Health have drawn on

the Laboratory’s multidisciplinary capabilities to establish
several facilities at Los Alamos. The National Flow
Cytometry and Sorting Research Resource develops
and makes available advanced flow-cytometric instrumen-
tation for the biomedical research community. The
National Stable Isotope Resource develops new and
efficient methods of incorporating stable isotopes into
compounds of immediate use in biomedical research.
The human immunodeficiency virus/autoimmune
deficiency syndrome (HIV/AIDS) database collects and
distributes DNA sequences and determines phylogenetic
relationships.

Biomedical Applications
The Magnetoencephalography Program focuses on

combining magnetoencephalography and magnetic
resonance imaging to achieve noninvasive functional
imaging of the human brain with maximal spatial and
temporal resolution.

Environmental Research

The primary mission of the DOE Environmental
Research Program is to develop scientific tools to (1)
understand, quantify, and predict the environmental
consequences of energy-related activities and to facilitate
improvements in the quality of environments adversely
affected by energy-related activities, and (2) understand,
quantify, and predict the rate, magnitude, and potential
environmental and socioeconomic consequences resulting
from human-induced changes in the global climate
system associated with energy-related greenhouse gases.

Global Climate Change Research
The Laboratory has a broad and growing program to

study global climate change, supported in large part by
DOE’s OBER. Specific DOE support comes from three
activities: Atmospheric Radiation Measurements (ARM);

the Strategic Simulation Program; and Quantitative
Links. The ARM project seeks to make key atmospheric
observations for use in global climate models. The
Strategic Simulation Program seeks to develop ultrafast
computer models of the atmosphere and oceans. In
addition, through its Institute for Geophysics and
Planetary Physics, the Laboratory pursues a program of
Campus-Laboratory Collaboration (the University of
California CLC Program) with Lawrence Livermore
National Laboratory and five University of California
campuses (Berkeley, Los Angeles, Davis, Irvine, and San
Diego–Scripps). Through its participation in CLC, the
Laboratory broadens its climate studies capabilities.

Atmospheric Science
The goals of atmospheric research are to measure,

understand, and predict atmospheric boundary-layer
structure and evolution over inhomogeneous terrain and
to apply this knowledge to DOE mission needs in air
quality and climate change. This research is being applied
in a study to characterize pollution from particulate and
chemical constituents in the atmosphere around Mexico
City.

Environmental Bioremediation Research
Many small, organic soil contaminants can be quickly

and effectively degraded by microorganisms naturally
found in the soil. Strategies that rely on augmenting the
natural ability of living systems to remedy environmental
damage are examples of bioremediation, which offers the
promise of a dramatic lowering of cleanup costs. One
example of an organic contaminant is trichloroethylene
(TCE), which represents, even in minute trace quantities,
a significant health hazard if found in drinking water. Los
Alamos has recently embarked on a multidisciplinary
effort that seeks to enable bioremediation of TCE. In
collaboration with scientists at U.S. universities and at the
Max Planck Institute in Germany, Los Alamos researchers
have begun to use structural biology techniques to study
one class of enzymes, the cytochrome P-450s, that might
be engineered to degrade TCE.

f. Office of Computational and Technology
Research

Advanced Energy Projects

The Advanced Energy Projects Program explores the
feasibility of a wide range of novel, energy-related con-
cepts that evolve from advances in basic and applied
research. These concepts are typically at an early stage of
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scientific definition and are premature for consideration
by established applied research or technology develop-
ment programs. The projects may be high-risk, explor-
atory concepts having applications spanning different
scientific disciplines or technical areas.

The program provides a mechanism for converting
basic-research findings to applications that eventually
could affect the nation’s energy economy and environ-
mental concerns. Technical areas include physics, chemis-
try, materials science, engineering, and biotechnology.
Projects can involve interdisciplinary approaches to
solving energy-related problems.

These projects are dynamic and reflect the broad role
of supporting research and development in improving the
nation’s energy outlook. Areas include novel materials for
energy technology, renewable and biodegradable materi-
als, uses of new scientific discoveries, alternative pathways
to energy efficiency, alternative energy sources, and
innovative approaches to waste treatment and reduction.
As such, the Advanced Energy Projects Program is
synergistic with a number of other Laboratory programs.
It also provides the seed for larger, continuing programs of
vital interest to the Laboratory.

Scientific Computing

Los Alamos is the site of one of DOE’s high-perfor-
mance computing research centers, the ACL. The ACL is
a national leader in research, development, and deploy-
ment of advanced computing and information technolo-
gies. An architecture-independent programming environ-
ment currently under development is providing scientists
and engineers cross-platform mobility, and the develop-
ment of technologies for the National Information
Infrastructure continues to accelerate. For more informa-
tion about the configuration of the ACL and its link to
the core mission of the Laboratory, see Section II.B.3.
Theory, Modeling, and High Performance Computing.

High-Performance Computing and Communications
Program

The interagency High-Performance Computing and
Communications (HPCC) Program, begun in FY92,
supports the research and development of the underlying
computational and communications sciences that will
enable the solution of important Grand Challenge
problems. Currently, the DOE Office of Science, through
its HPCC Program, supports 12 Grand Challenges, 5 of
which involve researchers from Los Alamos in collabora-
tion with researchers from other DOE national laborato-
ries and universities.

• Global Ocean and Climate Modeling. This effort
involves researchers from Los Alamos, the National
Center for Atmospheric Research, and the Geo-
physical Fluid Dynamics Laboratory. It attempts to
develop the first coupled model of Earth’s climate
system (ocean, atmosphere, and land surface)
capable of extended simulations with an eddy-
resolving ocean component.

• Particle Physics Phenomenology from Lattice Quantum
Chromodynamics. This inquiry simulates and tests
the Standard Model of elementary particle interac-
tions at the hadronic scale through several
computationally intensive efforts.

• Computational Accelerator Physics. This effort strives
to develop the next generation of accelerator
modeling tools pertinent to progress in developing
technologies for the transmutation of radioactive
waste, disposal of plutonium, energy production,
and production of tritium.

• Numerical Tokamak Turbulence Project . This project
is intended to construct computer models to help
researchers understand and predict the experimen-
tally observed turbulent transport of heat and
particles out of the tokamak core.

• First-Principle Micromechanical and Continuum
Modeling of Concentrated, Multiphase, Dispersed
Systems. This activity seeks to combine recent
advances in high-performance computing, theoreti-
cal mechanics, and parallel nonlinear algorithms to
make a fundamental advance in our ability to
predict—from first principles—transport phenom-
ena in concentrated, multiphase, dispersive systems.

Computer Hardware, Advanced Mathematics, and
Model Physics Program

The major goal of the DOE Accelerated Climate
Prediction Initiative (ACPI) is to simulate and predict the
long-term global and regional climate variations that lie at
the heart of the U.S. Global Change Research Program.
ACPI combines advances in computer hardware, numeri-
cal techniques and algorithms, and modeling of basic
physical processes to provide fidelity heretofore impossible
in ocean and atmospheric simulations. ACPI, in collabo-
ration with the HPCC Program, supports the work of
Los Alamos researchers on the Grand Challenge problem
of global ocean and climate modeling. In addition, ACPI
directly supports the advanced infrastructure in the ACL
and employs the parallel object-oriented methods and
applications (POOMA) framework, a software infrastruc-
ture created at Los Alamos that was designed to simplify
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the development of scientific applications codes on
parallel computer architectures. POOMA is discussed in
more detail in Section II.B.3. Theory, Modeling, and
High-Performance Computing.

g. New Initiatives

Carbon Management Activities

The Laboratory has continued its support of the DOE
Carbon Management Initiative, supporting efforts
relevant to the OBES solicitation for carbon management
and sequestration. These have included: advanced
materials for increased energy efficiency and enabling
materials for separation technology, catalysis for energy
efficiency, CO

2
 utilization and partial oxidation of

hydrocarbons, and geologic storage/sequestration of CO
2
.

Catalysis

Los Alamos, in partnership with Lawrence Berkeley
and Pacific Northwest national laboratories, has estab-
lished the Joint Catalysis Institute (JCI) as a vehicle to
focus multidisciplinary, integrated catalysis research on
areas relevant to carbon management. The objectives of
the JCI are to coordinate the catalysis efforts of the three
DOE multiprogram national laboratories and to provide
the extensive resources (facilities and staff) needed to
develop the technologies that will lower CO

2
 emissions,

convert them to valuable products, or divert them to
long-term storage. A successful multidisciplinary ap-
proach must also link the best minds from academia,
industry, and the national laboratories to state-of-the-art
facilities (for example, high-performance computers,
novel reactors, and advanced analytical instrumentation).
The JCI will facilitate this linkage through the establish-
ment of a virtual laboratory.

The initial partners, combining their resources
through the virtual laboratory, are ideally positioned to
significantly impact the world’s carbon management
efforts. Developing the technologies needed to improve
carbon management is also key to dealing with other
emerging twenty-first century energy issues, including
waste minimization and green chemistry, innovative
chemicals and materials processing, and ensuring an
inexpensive stable energy supply through alternative fuels
(for example, converting natural gas to liquid fuels).

Complex Adaptive Matter

In a unique collaboration with DOE laboratories and
other research universities, Los Alamos and the University

of California have formed the Institute for Complex
Adaptive Matter (ICAM) to explore research and educa-
tion in complexity in matter. Los Alamos will be hosting
an International Conference on “Complex Adaptive
Matter” in late May 1999.

The DOE Office of Science has identified complex and
collective phenomena as a significant research focus and has
published a call for proposals in FY99. The Nuclear
Regulatory Commission has identified a similar focus. The
ICAM initiative addresses the DOE and broader national
interest in exploring this frontier of research.

Magnetized Target Fusion: A Low-Cost Approach to
Fusion Energy

Los Alamos is leading a multi-institutional team that
proposes to develop a qualitatively different and intrinsi-
cally low-cost approach to fusion energy called magne-
tized target fusion. The essential idea is to form and
preheat a deuterium/tritium mixture of fuel with mag-
netic fields and then compress it to thermonuclear
conditions with an imploding liner. Suitable methods for
plasma formation have been developed in the past 20
years using magnetic configurations called compact toroids.
The technique of imploding metal cylinders (liners) at the
required velocity of several kilometers per second has been
developed in recent years by Defense Programs.

Compared with conventional magnetic fusion, MTF
costs less because the apparatus needed to achieve energy
gain is so much smaller when the plasma is compressed to
high pressure (millions of atmospheres). Compared with
conventional inertial fusion, MTF costs less because the
pulsed power requirements are enormously reduced when
the fuel has an embedded magnetic field. According to
present understanding, energy-producing MTF experi-
ments could be conducted in less than 10 years at a total
cost well below $100 million, whereas conventional
magnetic or inertial approaches to burning plasma require
facilities costing over $1 billion.

The MTF team led by Los Alamos proposed in June
1998 a three-year proof-of-principle program to DOE’s
Office of Fusion Energy Sciences. The proof-of-principle
goal is to show that thermonuclear (10 kilo-electron-volt)
temperatures can be achieved using liner compression of a
plasma. These experiments would use deuterium gas (no
tritium), and the dt-equivalent energy gain (ratio of fusion
energy produced to liner kinetic energy) would be modest
(1 to 10%). By using existing pulsed-power facilities at the
Air Force Research Laboratory and a plasma formation
technology developed at Los Alamos, the total cost for
proof-of-principle would be $6.7 million per year. Besides
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Los Alamos, active participants in the MTF program
include the Air Force Research Laboratory, Lawrence
Livermore National Laboratory, General Atomics, Univer-
sity of Washington, UC Berkeley, UC San Diego, MIT,
and Westinghouse. If initial MTF tests are successful, the
larger ATLAS pulsed-power facility, under construction by
Defense Programs at Los Alamos, appears ideally suited for
experiments approaching energy breakeven.

The MTF proof-of-principle proposal was given
intense and favorable peer review in the summer of 1998.
Funding of $1 million was provided to keep the MTF
team in place while the Fusion Energy Sciences Advisory
Committee conducts a review in 1999 of overall program
balance and three new proof-of-principle proposals.
Besides MTF, the three proposals include a compact
stellarator experiment (Princeton Plasma Physics Labora-
tory and Oak Ridge National Laboratory) and a reversed
field pinch experiment (University of Wisconsin).
Hopefully all three proposals will be funded because they
are all cost effective and represent a good portfolio
balancing risk and payoff in the search for a practical
fusion energy system.

Spallation Neutron Source

Los Alamos is a major partner in the Office of
Science’s new top-priority scientific user facility—the
$1.36 billion Spallation Neutron Source (SNS) Project.
The project is led by and is planned to be built at Oak
Ridge National Laboratory over the next seven years.
Funding for the Los Alamos activities are distributed
through Oak Ridge. The purpose of the project is to create
the world’s most powerful spallation neutron source for
scientific research. Congress appropriated the first year of
construction funds in FY99, and project completion is
scheduled in early FY06.

Los Alamos has been a central figure in the SNS
accelerator design since the start of conceptual work four
years ago. We are responsible for designing and building
the project’s linear accelerator, and we play a leading role
in developing the control system, which is based on
our successful and popular Experimental Physics and
Industrial Control System. The accelerator design is
conservative to ensure the highly reliable operations
demanded by the neutron-science user community.
During the past year, the Los Alamos SNS team investi-
gated using superconducting technology for most of the
linear accelerator. On the basis of this work, an SNS
review panel judged this option to be both viable and
technically superior. The project is considering changing
the design concept, and a decision is expected in the fall

of 1999. Taken together, the Laboratory’s efforts have led
to an innovative and cost-effective linear accelerator
design that will provide the project with 2-megawatt
proton beams to produce high neutron flux for advanced
research in a wide range of fields.

In July 1999, the project underwent an extensive
review by DOE that validated its technical, cost, and
scheduled baselines. To support successful completion of
the construction phase, the Laboratory has formed a
dedicated SNS project division and implemented formal
project management systems. Engineering design is
progressing. The firs major procurements will be awarded
in FY00. For more information, visit the Los Alamos SNS
Project Web page at http://mesa53.lanl.gov/sns.

Like many other activities, the SNS keeps us in a web
of partnerships involving the DOE Complex, industrial
partners, academic researchers, and the international
scientific community. In addition to Los Alamos and Oak
Ridge, Lawrence Berkeley, Brookhaven, and Argonne
national laboratories also provide essential technical
expertise and have assumed responsibility for providing
specific SNS hardware systems. The Laboratory’s manage-
ment goals for the SNS are to deliver the linac safely,
within cost, and on schedule, as well as to meet the
performance and reliability requirements while contribut-
ing to the success of the project overall and helping Oak
Ridge National Laboratory acquire the capability to
operate and maintain it. The time scale to complete the
transition to full Oak Ridge ownership is not yet deter-
mined, but it could occur as soon as FY00.

Information Technology for the Twenty-First Century

In FY00, DOE has proposed an investment to
develop and deploy new, far more capable computers and
advanced simulation technologies that will revolutionize
the way scientists solve complex problems in the twenty-
first century. DOE’s unique set of national laboratory
research capabilities, mission goals, and high-performance
computing and advanced applications expertise are critical
to three primary goals of the President’s Information
Technology Initiative. There are three primary goals in
DOE’s Scientific Simulation Initiative:

• Scientific Applications: To design, develop, and
deploy computational simulation capabilities to
solve scientific and engineering problems of extraor-
dinary complexity. The initial focus will be on two
major simulation projects, global systems and
combustion systems. Each of these is critical to the
agency’s mission, has urgent deadlines, is of high
scientific impact, and is well positioned to take
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Table 8. The Programmatic Thrust Areas of the Energy and Sustainable Systems Program Office.

         Infrastructure             Energy Surety             Strategic Partnerships

• Carbon management
- Vision 21
- Sequestration
- Biomass

• Power systems
• Transportation

- Fuel cells
- Oil and gas
- Mining

• Defense Programs’ Technology
Partnership Program
- Xerox
- Motorola

• Biotechnology and Health
Security Initiative

advantage of computing capabilities on the scale of
trillions of calculations per second.

• Computer Science and Enabling Technology: To
discover, develop, and deploy crosscutting computer
science, applied mathematics, and other enabling
technologies. This project will focus on develop-
ment and deployment of advanced technology in
computational algorithms and methods; software
libraries; problem solving and code development
environments and tools; distributed computing and
collaborative environments; visualization, analysis
and data management systems; and computer
systems architecture and hardware strategies.

• Scientific Simulation Infrastructure: To establish a
national, terascale, distributed scientific simulation
infrastructure. The hardware strategy will be driven
by the applications requirements and will be based
on the acquisition of a balanced system of advanced
computers for computational methods and software
development as well as the demanding applications
described above. The department plans to acquire
computers with an aggregate capacity of 5 TeraOps
in FY00 and 40 TeraOps by the year 2003.

3. Energy and Sustainable Systems
Programs

The Energy and Sustainable Systems Program Office
leads the Laboratory’s efforts in key areas of the energy
portfolio. The program office is organized into specialized
programmatic thrust areas for the delivery of focused
program opportunities (see Table 8).

The applied energy programs in our portfolio support
the nation’s strategic energy needs in energy supply,
energy use (including energy efficiency and energy
conversion), transportation, and infrastructure. Figure 9
illustrates that the Los Alamos program activities support
the three DOE Energy Resources Strategic Goals. These

3. ENERGY AND SUSTAINABLE SYSTEMS PROGRAMS II.D. STRATEGIC AND SUPPORTING RESEARCH

programs focus on improving the nation’s energy effi-
ciency, enhancing energy independence, and developing
renewable energy sources. A summary of projected
funding is provided in Table 9 at the end of this section.

a. Energy Efficiency and Renewable Energy

The DOE Office of Energy Efficiency and Renewable
Energy (EE/RE) supports a number of programs at Los
Alamos, ranging from electrical energy systems to
transportation. These programs make use of the
Laboratory’s competencies in computing, chemistry,
materials, theory, systems engineering, and geosciences.

Electrical Energy Systems

The Laboratory’s Superconductivity Technology
Center is one of three U.S. centers established by DOE
to develop power applications for high-temperature
superconductors (HTS). Such applications include
motors, transmission lines, generators, transformers,
current limiters, and magnets for energy storage. During
FY96 and FY97 this program reached a number of
significant milestones, such as the development of HTS
tape that produced world-record current levels in 1-meter
lengths. In addition, the Laboratory provided crucial
input to industrial partners in the design and demonstra-
tion of a practical HTS current limiter and power
transmission cable. Industry interest continues to flourish,
leading to collaborations with organizations such as
American Superconductor, 3M, EPRI, Lockheed Martin,
Pirelli Cable, and Reliance Electric, as well as many others.

Hydrogen

Los Alamos supports EE/RE’s objectives in under-
standing the combustion characteristics of hydrogen by
providing combustion modeling expertise using the KIVA
computer code. Our work in the development of fuel cells

• Transportation
• Electrical and

fuel distribution
grids

• Air traffic
control
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Figure 9. Los Alamos Energy and Sustainable Systems Program Office activities are connected to the DOE Energy Resources
Strategic Goals.

3. ENERGY AND SUSTAINABLE SYSTEMS PROGRAMS

with hydrogen as the base fuel is discussed in the section
on advanced automotive technologies.

Buildings Sector

In FY96 Los Alamos began a new project to develop a
high-efficiency “green” light bulb for the Building
Technology Office of EE/RE. This project leverages the
Laboratory’s considerable materials science expertise in
coatings and thin-film technology. Success in this pro-
gram may lead to completely new lighting systems.

Industrial Technologies

The Industries of the Future Program is an initiative
whose goal is to provide precompetitive, enabling research
for a number of energy-intensive U.S. industries. A
consortium for multiphase fluid dynamics, founded in
FY96 with Los Alamos as the lead laboratory, seeks to
integrate and develop the resources of industry, govern-
ment, academia, and professional societies to enable
reliable analysis in multiphase computational fluid
dynamics. Currently, we have projects in place with the
petroleum and chemical industries.

The Laboratory has applied research on multidimen-
sional computer programs for the analysis of practical
combustion systems to the in-cylinder dynamics of internal
combustion engines and to continuous-spray combustors,
with the aim of designing cleaner, more-efficient combus-
tion systems. Research includes activities in materials
processing, materials for separations, and refractory
materials. Current investigations focus on intermetallics,

ceramic processing and joining, new technologies for
polymer processing, and chemical vapor infiltration. The
Laboratory’s theoretical design and experimental work have
also played a strong role in EE/RE’s Catalysis Program. The
goal of our activities is to provide design and selection tools
for chemical process catalysts.

Advanced Automotive Technologies

EE/RE’s Office of Advanced Automotive Technologies
funds the Fuel Cells for Transportation Applications
Program to study fuel cells as power supplies for con-
sumer vehicles and buses. The program’s basic research
focuses on development of alternative catalysts, improve-
ment of fuel cell performance, and fuel reforming. The
program’s applied research uses the Laboratory’s systems
integration, modeling, technology, and economic assess-
ment capabilities. The objective of the core fuel cell
program at Los Alamos is to develop proton-exchange-
membrane (PEM) fuel cells for alternative transportation
with ultralow emissions. Our work includes all aspects of
PEM fuel cell R&D, including fuel-flexible fuel process-
ing focused on the processing of candidate primary fuel
such as ethanol, methanol, natural gas, and gasoline.

We are also working on fuel cell applications for
stationary applications, particularly in remote applica-
tions. This work is supported by the Hydrogen Program
in the DOE Office of Power Technologies. In summary,
Los Alamos has an ongoing, aggressive program support-
ing the deployment of fuel cells for both stationary and
transportation applications.

DOE Energy
Resources R&D

Portfolio

Reliable and Diverse
Energy Supply

(DOE Strategic Goal)

Effecient and
Productive Energy

Use
(DOE Strategic Goal)

Clean and Affordable
Power

(DOE Strategic Goal)

Energy Surety
• Oil and Gas (FE)
• Mining (EE/RE)
• Geothermal 

(EE/RE)
• Fuel Cells 

(EE/RE)
• Nuclear (NE)

Energy Surety
• Carbon 

Management (FE)
•Power Systems 

(EE/RE)

Infrastructure
• Electrical 

and Fuel 
Distribution 
Grids (EE/RE)

• Transportation 
(DOT)

Energy Surety
• Transportation 

(EE/RE)
• Process 

Industries (EE/RE)
• Building 

Technologies 
(EE/RE)
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In addition, EE/RE’s Office of Transportation
Technologies funds Laboratory participation in the
Partnership for the New-Generation Vehicle projects,
which include innovative exhaust sensors, advanced
powder metallurgy manufacturing, engine management
using adaptive controls, and high-performance comput-
ing for automobile design. Additional automotive
technology projects focus on lithium battery research and
low-cost aluminum alloys, polymer active materials for
ultracapacitors, and catalysts for nitrous oxide reduction.

Advanced Drilling and Geothermal Energy

No geothermal or advanced drilling projects are
currently funded by EE/RE. However, advanced drilling
research has been continued by DOE Office of Fossil
Energy (FE) funding. Of the projects funded by FE, those
that focus on advanced concepts for microdrilling are
particularly promising.

b. Fossil Energy

Fossil fuels must be maintained as a viable and
important energy source for the future—but with greatly
reduced net CO

2
 emissions. Technology development

aimed at carbon management is a prudent insurance
policy to mitigate future environmental consequences
associated with energy use, while ensuring the energy
supply needed for continued domestic and global
economic development. The Laboratory has approached
its carbon management program activities through
integration of technology development, systems assess-
ment, and scientific understanding. In particular Los
Alamos has program activities in advanced fossil energy
technology and systems development which facilitate
carbon sequestration and provide additional clean power
generation options. Advances in catalysis and separations
technology can provide simultaneously CO

2
 streams for

sequestration and hydrogen for use in fuel cells and
combustion turbines to create electricity for stationary
power generation or transportation applications.

Coal Programs

We continue to work directly with the Office of Coal
and Power Systems to support FE’s efforts to chart the
future direction and evaluate future needs of coal research
and development in the United States. Special emphasis is
placed on reducing or eliminating carbon dioxide
emissions or on developing novel approaches to sequester-
ing carbon dioxide generated as a result of burning of
fossil fuels (see the section on new initiatives).

Gas Programs

A significant effort has been focused on developing a
natural-gas–powered natural-gas liquefier with no moving
parts and requiring no electrical power. The thermo-
acoustic natural-gas liquefier is expected to enhance
efficiency and reliability while lowering cost for the
liquefaction process, and it has spawned a cooperative
research and development agreement (CRADA) with a
liquefaction company.

Petroleum Programs

Operating through the Natural Gas and Oil Technol-
ogy Partnership, Los Alamos responds through the
mechanism of collaborative projects with industry and
academia to bring its capabilities to the oil and gas
industry. Alliances established through the partnership
combine the resources and experience of the nation’s
petroleum industry with the capabilities and technologies
of Los Alamos.

Our current partnership projects include advanced
processing of three-dimensional seismic data from the
Gulf of Mexico; advanced reservoir management for
independent producers; deep-fracture-system mapping
with the use of microseismic events; reservoir simulations
that make use of innovative gridding technology; next-
generation microhole drilling and instrumentation
systems; optimized reservoir production through pore-
scale to field-scale investigations; and improved well-
perforation techniques.

c. Nuclear Energy

Isotope Production and Distribution

The Isotope Production and Distribution Program at
Los Alamos is one of seven production sites for the Office
of Isotope Production and Distribution, which is part of
DOE’s Office of Nuclear Energy, Science, and Technol-
ogy. A variety of isotopes for commercial purposes are
produced. At Los Alamos, the isotopes are produced by
target irradiation at the Los Alamos Neutron Science
Center. Associated activities include projects aimed at
developing processes for target irradiation, isotope separa-
tion, and generator development to promote the use of
radioisotopes in nuclear medicine and in other commercial
applications (for example, radiation sources and tracers).

Significant Non-DOE Federal Sponsors

The Transportation Analysis Simulation System
(TRANSIMS), a new, simulation-based analysis system
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Table 9. Projected Funding for Energy and Sustainable Systems Programs ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Energy Efficiency and Renewable Energy 14.3 16.7 17.3 19.0 19.0 19.0 19.0 19.0
Nuclear Energy1 4.4 8.2 13.3 6.0 6.0 6.0 6.0 6.0
Fossil Energy 5.2 4.5 5.7 7.0 7.0 7.0 7.0 7.0
Defense Programs Technology Partnership2 15.8 20.3 8.0 8.0 8.0 8.0 8.0 8.0
Subtotal DOE Funding 39.7 49.7 44.3 40.0 40.0 40.0 40.0 40.0
Industry-Sponsored Programs and Partnership 16.0 17.0 18.0 21.0 25.0 30.0 40.0 40.0
Reimbursables 8.5 7.7 7.5 7.5 7.5 7.5 7.5 7.5
Subtotal Work for Others Funding 24.5 24.7 25.5 28.5 32.5 37.5 47.5 47.5

Total 64.2 74.4 69.8 68.5 72.5 77.5 87.5 87.5

1Nuclear Energy includes isotope production only. The  FY99 projected funding for Nuclear Energy includes $4.0 million for construction.
2Funding is repeated in the Nuclear Weapons funding table. In FY01 funding for Defense Programs Technology Transfer will be transferred form
DP03 to DP01.
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intended to model architectures of advanced transporta-
tion systems is the major element of the Federal Highway
Administration’s (FHWA) Traffic Modeling Improvement
Program. In addition to FHWA, TRANSIMS is jointly
supported by the Federal Transit Administration, the
Environmental Protection Agency, and DOE at a total
funding level of approximately $5.5 million annually.

d. New Initiatives

Carbon Management

“Technologies to mitigate atmospheric carbon
buildup” is quickly emerging as an area in which the
Laboratory has established institutional credibility and is
in the forefront with its technical expertise. This area is a
focus area for the FY99 performance review period. The
fall 1998 Workshop on Innovations in Global CO

2
Management and Sequestration and follow-up activities
have strategically positioned the Laboratory as the
national leader in this area.

Civilian Nuclear

Evidence of increasing national recognition of nuclear
energy includes the study by the U.S. Presidential
Committee of Advisers on Science and Technology on
energy in the twenty-first century, initiation of the
Domenici Nuclear Paradigm, and new congressional
funding for both the national Nuclear Energy Research
Initiative and the Laboratory’s Accelerator Transmutation
of Waste effort. There is also a growing foreign interest in
collaborating with the U.S. on materials disposition and

proliferation-resistant advanced power systems. A pro-
grammatic performance objective for FY99 is to initiate
and develop customer interactions and other opportuni-
ties to create expanded and significant Laboratory
contributions to DOE programs.

4. Environmental Science and Waste
Technology

The Environmental Science and Waste Technology
Program at Los Alamos is working to develop and
implement more-effective methods for solving user-
identified environmental problems. The program is
charged with developing timely, cost-effective, and
comprehensive solutions and is focused on applying the
Laboratory’s science and technology base to local, re-
gional, and global environmental problems. The program
builds on the Laboratory’s history of excellence in
multidisciplinary problem-solving through scientific and
engineering innovation, progressive management, quality
facilities, exceptional business practices, and effective
demonstrations. Our approach can be summarized by the
phrase “Environmental Problem-Solving through Science
and Technology.”

The Environmental Science and Waste Technology
Program works with many segments of the environmental
community, including U.S. government agencies (DOE,
Environmental Protection Agency [EPA], Department of
Defense [DoD], Department of Agriculture, Department
of State, Department of Commerce [including National
Oceanic and Atmospheric Agency], Department of the
Interior [Bureau of Reclamation and Fish and Wildlife],
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and the White House Office of Science and Technology
Policy), international agencies and organizations, private
industry, and universities. A significant portion of this
work is done in partnership with our primary sponsor,
DOE/EM’s Office of Science and Technology.

The Laboratory is applying its strong scientific and
engineering capabilities to facilitating the solution of
waste management, environmental research, nuclear
materials, and facility stabilization problems. We are
working with other national laboratories to produce
science and technology development roadmaps that
ensure needed technology is available in a timely manner
to accelerate the cleanup and waste management efforts of
the DOE Complex. Our goal is the deployment of
technologies that address environmental needs within Los
Alamos and elsewhere within the DOE as well as the
United States and the world. Many of these technologies
are described on a Web site at http://www-emtd.lanl.gov.
The major environmental science and technology
initiatives are described in the remainder of this section.

a. Research and Development Initiatives

The Environmental Management Science Program, a
subprogram of the Environmental Science and Waste
Technology Program, is jointly managed by the DOE
Office of Science and DOE/EM and currently supports
fourteen projects at the Laboratory. The objective of this
program is to provide the scientific basis for environmen-
tal problem-solving. The projects selected for support in
this very competitive process include Atmospheric-
Pressure Plasma Cleaning of Contamination Surfaces;
Enhanced Sludge Processing of High-Level Waste:
Hydrothermal Oxidation of Chromium, Technetium,
and Complexants by Nitrate; and High Fluence Neutron
Source for Nondestructive Characterization of Nuclear
Materials.

To execute these and other projects, the Environmen-
tal Management Science Program has formed partner-
ships with several universities and other national laborato-
ries. These partnerships allow each organization to apply
their unique expertise and build a complementary,
integrated solution to tough environmental problems. An
example of such a partnership addresses groundwater
contamination in Bernalillo County. Working with
Sandia National Laboratories, the University of New
Mexico, and the Bernalillo County Health and Environ-
ment Department, the Laboratory is developing tools that
can be used by the county to evaluate the risk of pollution
by businesses and to recommend alternatives to them.
Partnerships with industry provide the basis from which

many of the research efforts of the Laboratory are devel-
oped into commercial applications.

Recently, our efforts with the Office of Science and
Technology of DOE/EM have resulted in several new
major initiatives at the Laboratory while we continued
our general program. One new initiative is the deploy-
ment of a decontamination and volume-reduction system
for the Accelerated Site Technology Deployment (ASTD)
Program, whereby commercially available technologies for
glove-box cleanup will be deployed. In a similar vein, we
will conduct a large-scale project for comparing innova-
tive technologies for glove-box cleanup with the ASTD
technologies. Another unique science project is to
demonstrate Nontraditional In-situ Vitrification of Waste
at an actual waste remediation site at the Laboratory. Such
demonstrations represent a new effort in bridging the gap
between developed technologies and their actual applica-
tion to field-relevant environmental problems. Our efforts
supported by the Laboratory’s Laboratory-Directed
Research and Development program continue to provide
a proof-of-concept ability. Of particular importance are
(1) development of an acoustic-based method for signifi-
cantly enhancing the removal of dense nonaqueous phase
liquids from groundwater, and (2) development of a
chemical-exchange method for removing dilute tritium
concentrations from groundwater. Since no cost-effective
technologies exist for either of these major needs, their
program development potential is high.

The Environmental Science and Waste Technology
Program also focuses on competency development for
High-Resolution Environmental Studies to allow regional
assessments of the impacts of global climate systems.
Increased spatial, temporal, and spectral resolution are
enabled by Los Alamos capabilities, such as remote
sensing, earth sciences, and the Advanced Strategic
Computing Initiative multiTeraOp computers, and are
required for the following:

• integrated assessments of global change through
coupled atmospheric, ocean, ecosystem, and
infrastructure models;

• simulations of entire ecological regions, their
problems, and possible solutions;

• regional-scale estimates of the timing and magni-
tude of global change;

• international negotiations and planning for the
effects of climate change;

• environmental security (transborder pollution,
environmental treaty verification); and

• planning equitable utilization of resources (energy,
water, forests, fisheries, minerals).
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The value of using large, complex computer models
and simulation software for regional problems is being
demonstrated in a large-scale project that is coupling
global, regional, local and subsurface water resource
models to provide the first supercomputer-based model of
the entire Rio Grande river basin. This approach is also
the basis for Los Alamos involvement in major new water
resource management programs in the Middle East and
in Asia.

Los Alamos is a leader within the DOE laboratory
system in developing an Environmental Security Program
in collaboration with DOE, EPA, DoD, and other
government agencies. Projects are under development in
regions where environmental events hold the potential to
cause local, regional, and/or transnational instability:
Russia/Former Soviet Union, Middle East/North Africa,
China/East Asia, and Latin America. In specific projects
related to water resources, Los Alamos is a participant in a
multinational program in the Middle East designed to
build trust between belligerent parties and has been
named as lead laboratory for a White House–directed
program on U.S./China Water Resource Management.

The Environmental Science and Waste Technology
Program actively supports a new initiative designed to
extend the radioactive waste management capabilities of
the Laboratory to an international market. This initiative
is called the Global Environmental Management of
Radioactive Materials Initiative. It is based on the
principle of extended Los Alamos responsibility for special
nuclear materials to all parts of the life cycle of those
materials: production, weapons materials, decommission-
ing, and environmental control. In many ways this is an
extension of current materials accountability and control
programs at Los Alamos. Work will include materials
control in environmental operations, handling and
disposition of transuranic waste, and waste repository
siting. An example project already underway is the effort
led by Los Alamos to evaluate closure options for the
uranium processing facility in Sillamae, Estonia.

Los Alamos serves as the lead Laboratory for the EPA’s
Green Chemistry Program. EPA promotes fundamental
breakthroughs in chemistry that are useful to industry
and accomplish pollution prevention through source
reduction. DOE promotes similar objectives to achieve
energy conservation. Green chemistry is defined as the use
of chemical principles and methodologies for source
reduction. It encompasses all aspects and types of chemi-
cal processes—including synthesis, catalysis, analysis,
monitoring, separations, and reaction conditions—that
reduce impacts on human health, energy consumption,

and the environment relative to the current state-of-the-
art. Program activities include research and development,
coordination with private sector participants, and educa-
tional activities related to the Green Chemistry Program.

Los Alamos actively supports the development of
technical competency in bioremediation, with a specific
focus on actinides and heavy metals resulting from
Defense Programs activities. The Laboratory is proposing
that a site in Los Alamos Canyon be approved by the
Office of Science as a field research site in the Natural and
Accelerated Bioremediation Research Program.

Los Alamos continues to provide strong technical
support for the High-Level Waste Repository Project at
Yucca Mountain, which is located approximately 100
miles north of Las Vegas, Nevada. This support generally
falls into the areas of site characterization and field testing.
In the site characterization area, the work is centered on
(1) modeling the flow and transport of radionuclides
through and away from Yucca Mountain, (2) characteriz-
ing the mineralogy and petrology of the potential reposi-
tory and associated transport pathways, (3) determining
the mountain-scale geochemical effects on radionuclide
transport, (4) performing laboratory experiments on
radionuclide transport, sorption, and speciation, and (5)
studying volcanic hazard. In the field testing area, Los
Alamos scientists and engineers are responsible for
conducting and coordinating field tests and for support-
ing numerous multilab testing activities, above ground
and underground at Yucca Mountain. Several of these
large field tests include (1) the Drift Scale Heating Test,
which simulates the heating effects on the repository host
rocks from nuclear waste; (2) the C-wells test, which
studies flow and transport in the saturated zone below
Yucca Mountain; (3) the Cross Drift test, which investi-
gates seepage into the repository horizon; and (4) the
Busted Butte Transport Test, which simulates the flow
and transport of radionuclides through the unsaturated
zone below the repository. All of the site-characterization
and field-testing work supports performance assessment
calculations of the long-term (more than 10,000 years)
behavior of the repository for both the Site Recommenda-
tion to Congress in 2001 and the License Application to
the Nuclear Regulatory Commission in 2002.

Los Alamos has made significant technical contribu-
tions to understanding the formation and movement of
flammable gases that are contained in the high-level waste
solids in the tanks at the Hanford Site. These efforts have
contributed to defining the safety basis and controls that
must be implemented to ensure safe storage of the wastes
in their present configuration. In the technology develop-
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4. ENVIRONMENTAL SCIENCE AND WASTE TECHNOLOGY II.D. STRATEGIC AND SUPPORTING RESEARCH

ment area, we continue to support pretreatment efforts in
sludge washing and technetium removal. Finally, in
support of the initiative to privatize the remediation of
the high-level waste tanks, Los Alamos continues to lead
the independent safety program that will set the safety
standards and requirements that the private contractors
will have to meet for the remediation efforts.

 The Laboratory is providing complexwide support to
DOE for nuclear materials stabilization associated with
the Defense Nuclear Facilities Safety Board Recommen-
dation 94-1, which outlines several environmental safety
and health vulnerabilities in the DOE Complex. As the
lead laboratory for 94-1 research and development of
plutonium residues, Los Alamos is providing other sites
with technical guidelines for risk-based prioritization,
stabilization standards, stabilization processes, packaging
for storage of plutonium for possible future use, and
surveillance during the storage period. The activities at
Los Alamos are expanding to provide technical support
for Nuclear Materials Stewardship to assure effective
management of these materials pending their transfer to
the DOE Materials Disposition Program.

A team of Los Alamos personnel stationed at Rocky
Flats Environmental Technology Site provides direct
technical support in nuclear materials management, waste
management, and environmental restoration as site-
closure strategies are developed.

For several years, Los Alamos has performed research
and development activities for DoD under the authority
of the Economy Act of 1932 and the Atomic Energy Act
of 1954. This work is very diverse and is based on the
capabilities established to support the primary defense
mission of the Laboratory. The Laboratory continues
involvement in the joint DoD, DOE, and EPA Strategic
Environmental Research and Development Program.
One project is to develop a primer for munitions having
significant environmental attributes by using a newly
developed material. Nonthermal plasmas are another
material having wide-ranging applications, including the
removal of contaminants in jet engine exhaust and in
cruise missile testing. As an adjunct to our earlier work on
supercritical water oxidation, the Laboratory has coalesced
a broad range of capabilities into a cohesive framework
that now includes the use of supercritical carbon dioxide
in cleaning. The technology has also been extended to the
development of significantly stronger concrete. The
application of those technologies will enhance environ-
mental management as well as national security. Both
involve alliances with other agencies and the private
sector.

Finally, the Laboratory is involved in deactivating
neutron sources that are abandoned or are no longer
needed by research or industrial organizations. For several
years, the Laboratory has deactivated plutonium-239/
beryllium neutron sources and responded to emergency
situations for plutonium-238/beryllium sources and
americium/beryllium sources. The Laboratory is further
developing its capabilities to deactivate neutron sources
over the next 5 to 10 years.

In addition to the research and development activities
described above, the Laboratory conducts many environ-
ment-related activities that are operational in nature.
Plans for and descriptions of these activities are provided
in Section III.B.2.b. ES&H Laboratory-Wide Support.
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E. WORK FOR OTHERS—OTHER
FEDERAL AGENCIES

This section provides a summary of Work for Others
activities for federal agencies other than DOE. The
activities are arranged by the sponsoring organization. A
budget summary (including Department of Defense
[DoD] funding) is provided in Table 10 at the end of this
section. Work for Others that does not involve other
federal agencies is discussed in Section II.D.3. Energy and
Sustainable Systems Programs.)

1. Department of Defense

Department of Defense plans and activities are
administered under the Associate Laboratory Director for
Threat Reduction and are discussed in Section II.C.
Threat Reduction.

2. Department of Transportation

Recent legislation directs the Department of Transpor-
tation (DOT) to use the national laboratories to research
and develop high-technology approaches to the enduring
problems of safety, efficiency, and the environment.
Work at Los Alamos is currently being performed on
TRANSIMS for the Federal Highway Administration
and on the development for DOT of a prototype simula-
tion testbed used to evaluate alternative state measure-
ment and state estimation schemes for traffic incident
detection. The Laboratory has also collaborated with the
University of New Mexico in developing icon-based
graphical user interfaces for image processing and visual-
ization of scientific results.

3. Environmental Protection Agency

Los Alamos will assess the viability of supercritical
media as reaction media for the replacement of hazardous
solvents for industrially important chemical or catalytic
transformations. We will conduct bench-scale test
reactions, adapting established chemical systems of
interest to the EPA’s Office of Pollution Prevention and
Toxics in the areas of carbon-carbon bond forming
reactions (for example, palladium-catalyzed Heck cou-
pling) and polymer supports designed to enhance ligand
and catalyst solubility in dense-phase carbon dioxide. Los
Alamos is also involved in performing work that will help
in understanding circulation patterns in the context of
studying ozone production and transport in the Paseo del
Norte region in order to provide the best possible meteo-
rological fields for air chemistry models. This work

includes analyses and interpretation of circulation patterns
from two prognostic meteorological models for several
high-ozone events during the summer of 1996.

4. National Aeronautics and Space
Administration

The NASA research programs have included solar
physics, space plasma physics, magnetospheric physics, x-
ray astronomy, gamma-ray astronomy, and theoretical
astrophysics and have involved scientific experiments on
U.S., European, Japanese, and Russian spacecraft.
Participation in NASA Programs has provided valuable
opportunities for technology development and scientific
excellence in support of DOE’s programmatic missions in
arms control, nonproliferation, and intelligence.

5. National Science Foundation

The National Science Foundation space research
programs at Los Alamos include both observational and
modeling studies of magnetospheric physics in support of
the National Space Weather Program. An additional
project provides assistance for a meeting of the American
Physical Society Division of Atomic, Molecular and
Optical Physics to be hosted by Los Alamos National
Laboratory. Finally, we have developed and implemented
an “e-Print Archive” system for the distribution,
archiving, and searching of scientific preprints.

6. Department of Health and Human
Services

This effort involves developing technologies for
acquiring, managing, and disseminating nucleotide and
amino acid sequence data, analyses, and associated
information about the HIV genome and related cofactors
in AIDS pathogenesis. The HIV Sequence Data Base,
established in 1986, is responsible for the national collec-
tion and publication of all molecular information pertain-
ing to AIDS. The database compendium is currently being
distributed to approximately 1,500 researchers and
institutions in over 50 countries. While the HIV sequences
are the primary data being compiled and analyzed, the
project is also charged with curatorial tasks associated with
data on cofactors to AIDS pathogenesis.

In another project, the Laboratory provides analytical
and computer support to the development of improved
approaches to operating the Medicare Program. Another
Laboratory effort involves supporting the National
Institutes of Health (NIH)—through numerous grants—

II. SCIENCE AND TECHNOLOGY E. WORK FOR OTHERS—OTHER FEDERAL AGENCIES
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in biomedical and behavioral research. Los Alamos
support to NIH includes providing scientific knowledge
related to health and disease and conducting and support-
ing biomedical and behavior research.

7. Other Federal Agencies—Defense
Related

This category defines defense-related work for federal
agencies other than NASA and DoD. At present, all work
in this category is related to the Intelligence Community.

The Laboratory applies its full range of scientific and
technical expertise to the solution of nationally important
problems relating to technical intelligence and emerging
foreign technologies. We strive to do the following:

• apply information science techniques to Intelligence
Community problems;

• understand changes in scientific and engineering
research and defense infrastructures in the former
Soviet Union and the People’s Republic of China;

• understand nuclear weapons programs;
• provide technical support for arms control and

verification initiatives;
• enhance U.S. economic competitiveness;
• understand regional conflicts; and
• assist national efforts in counternarcotics,

counterterrorism, and counterintelligence.

8. Department of State

We provide research, development, and technical
support to the Program for Technical Assistance to
International Atomic Energy Agency (IAEA) Safeguards.
We also participate in a multilateral study on the direct
use of spent, pressurized water reactor fuel and provide
environmental analysis support to IAEA.

9. Other Federal Agencies

In addition to the work itemized previously in this
section, Los Alamos provides research, development, and
scientific expertise to other federal agencies such as the
United States Postal Service, the Internal Revenue Service,
the Department of Commerce, the Department of the
Treasury, the Department of Justice, the Department of
Agriculture, and the Department of Labor. Specific
initiatives include developing enhanced methods for
maximizing public access to electronic, integrated
government services and automated electronic fraud
detection of financial transactions. Additional studies in
computer isolation/safeguarding have increased the
Internal Revenue Service’s ability to respond to its
customers in a more effective and efficient manner.

10. Nuclear Regulatory Commission

Los Alamos provides the Nuclear Regulatory Com-
mission (NRC) with assistance in nuclear material
safeguards. We also support NRC research through
reactor-safety analyses, reactor-safety computer code
development and assessment, risk management methods,
expert opinion evaluations, techniques for uncertainty
analyses, computer security, and seismic experiments and
analyses. We are also developing modifications to com-
bine the capabilities of the TRAC-P, TRAC-B, and
RAMONA codes into one consolidated code. The
benefits of this consolidation, in effect, place a smaller
financial burden upon the NRC. Additionally, this
combination will also reduce the unnecessary regulatory
conservatism that is presently required.

Table 10. Summary of Funding for Work for Others—Other Federal Agencies ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Nuclear Regulatory Commission 2.8 2.3 1.1 1.1 1.1 1.1 1.1 1.1
Department of Defense 45.5 40.5 37.0 40.0 40.0 40.0 40.0 40.0
Department of Health and Human Services/
   National Institutes of Health 10.7 10.0 9.8 9.8 9.8 9.8 9.8 9.8
Environmental Protection Agency 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8
National Aeronautics and Space Administration 7.9 7.0 4.7 4.7 4.7 4.7 4.7 4.7
Other Federal Agencies 28.7 20.9 18.5 21.3 21.3 21.3 21.3 21.3
Private Industry 16.0 17.0 18.0 21.0 25.0 30.0 30.0 40.0
All Other Nonfederal 2.7 2.5 2.0 2.0 2.0 2.0 2.0 2.0

Total 115.1 100.9 91.9 100.7 104.7 109.7 109.7 119.7

E. WORK FOR OTHERS—OTHER FEDERAL AGENCIES II. SCIENCE AND TECHNOLOGY
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A. INFRASTRUCTURE AND SUPPORT
OVERVIEW

Section III is presented in three parts. This first part is
an overview of the strategic decisions and systems that
drive our progress toward excellence in operational and
administrative functions. It summarizes the relevant
objectives of the Los Alamos Strategic Plan, illustrates our
connections to the DOE Corporate Management
Strategic Objectives, and discusses the management of
our contract and its associated performance management
system.

The second and third parts present in more detail the
plans of such specific functions as Safety, Security, Human
Resources, and Community Relations. These functions
are under the direction of two Laboratory Deputy
Directors: the Deputy Laboratory Director for Opera-
tions and the Deputy Laboratory Director for Business
Administration and Outreach. The plans of Laboratory
functions described in the next two parts are sorted
according to the Deputy Directorate for which they
belong. However, each function supports the DOE
Corporate Management areas as shown in Table 11.

1. Enabling the Mission: The Laboratory’s
Strategic Plan for Infrastructure and
Support

Accomplishment of the Laboratory’s programmatic
mission requires outstanding science, engineering, and
technology development. However, producing outstand-
ing technical results is not enough. It is crucial that the
Laboratory, as an institution dedicated to public service,
carry out its activities in a safe, healthy, and environmen-
tally benign manner. There must be outstanding opera-
tions driven by the technical organizations and supported
by highly skilled operations professionals.

Coupled with effective operations, infrastructure
development is essential to the accomplishment of our
mission. During the next five-year planning period, we
will significantly increase efforts to enhance the Los
Alamos National Laboratory site to ensure mission
accomplishments now and in the long-range future.

Laboratory operations must be carried out in a cost-
effective manner, with a view toward continual responsibil-
ity for stewardship of the resources provided by our
sponsors. These operations must also be carried out in a

Table 11. Relationships between the DOE Corporate Management Areas and the Laboratory’s Operations and Business Administration and
Outreach Functions.

DOE Strategic Plan:
Corporate Management Areas Los Alamos Operations and Business Administration and Outreach Functions

Environment, Safety, and Health • Integrated Safety Management
• ES&H Laboratory-wide Support
• Environmental Management (non-R&D)
• Audits and Assessments
• Contract Administration and Performance Management

Communication and Trust • Community Relations
• Employee Relations
• Ombudsman
• Public Affairs
• Government Relations
• Information Management
• Business Operations
• Contract Performance and Performance Management

Management Practices • Human Resources
• Diversity
• Facility Planning and Project Management
• Facility Operations and Support
• Safeguards and Security
• Internal Security (Counterintelligence)
• Quality Improvement
• Audits and Assessments
• Business Operations
• Contract Administration and Performance Management

III.A. INFRASTRUCTURE AND SUPPORT OVERVIEW
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manner that involves the Laboratory’s surrounding
communities. For the Laboratory to be effective, these
communities must be partners in ensuring its success. The
Laboratory has a stake in improving the science education,
economic development, and health of the surrounding
communities as well as in the safety of the environment.

Without outstanding people, none of this is possible.
Workforce planning and management, recruitment,
professional development, diversity, an enhanced quality
of work life, and a work environment of mutual respect
are all key to accomplishing our mission.

Accordingly, the Laboratory’s Strategic Plan for
1999–2004 defines mission-enabling objectives in four
areas: Operations, Workforce, Community Relations, and
Financial. The following sections summarize the high-
level objectives for each area.

a. Operations Objectives

• Objective 1: Demonstrate operational excellence in
all activities.

• Objective 2: Acquire and maintain the new facilities
and supporting infrastructure necessary to carry out
the Laboratory’s mission; on a prioritized basis,
upgrade or replace aging and inadequate program-
matic facilities and infrastructure; and accelerate the
decontamination and decommissioning of facilities
that are no longer needed.

The Strategic Plan operations objectives direct the
Laboratory toward operational excellence in all its
activities, including ongoing operations in existing
facilities as well as in the construction of new facilities
needed to carry out its mission. The objectives, supported
by specific strategies, are designed to improve the perfor-
mance of the Laboratory in managing and resolving site-
wide safety and environmental issues. Significant im-
provements will be made in managing major facility and
programmatic construction projects. Implicit in achieving
true excellence in operations is closer integration of the
operations with the needs of the science, technology, and
programmatic organizations of the Laboratory. The
Laboratory will also improve relationships with its
regulators, operate in compliance with all relevant laws
and regulations, care for the health and safety of employ-
ees and neighboring communities, and be responsible
stewards of the environment.

b. Workforce Objectives

• Objective 1: Recruit, develop, and sustain an
excellent, flexible, skilled, and diverse workforce that

effectively supports the Laboratory mission using a
comprehensive, systematic approach to workforce
planning.

• Objective 2: Improve the quality of work life,
including a goal of zero ethics incidents and zero
incidents of mistreatment of employees.

The Laboratory fosters an excellent workforce that is
richly diverse in people and skills in order to carry out its
mission and reach its vision. The Laboratory provides its
employees with a positive, nurturing, and creative
atmosphere that encourages individual and collective
success and mutual respect.

c. Community Relations Objective

• Objective: Cause the Laboratory to be increasingly
valued as a good neighbor; candid, open, and
effective community relations strengthen the
Laboratory’s ability to conduct its national mission.

The ability of the Laboratory to remain a vital
scientific and technological asset for the nation rests on its
efforts to earn the trust of customers, employees, and
neighbors. The Laboratory must be considered a valued
member of the communities in which its workforce lives.
The Laboratory’s approach to building strong community
relations focuses on listening, learning, and responding
effectively to the concerns and needs of neighbors,
including leveraging the resources of the Laboratory to
the mutual benefit of the region and nation. The Com-
munity Relations objective reflects this approach.

d. Financial Objective

• Objective: Ensure that the Laboratory continues to
be responsible stewards of the taxpayers’ money,
delivering the best value for dollars spent, and
ensure that it is recognized by customers as the
“Laboratory of choice” for cost-effective project
delivery and financial stewardship.

The Laboratory’s commitment to public service is
reflected in its dedication to provide “best value” for
the taxpayers investment. The touchstones for the
Laboratory’s business systems and professional staff are
customer satisfaction and financial stewardship. The goal
for internal business operations is to improve the cost
effectiveness of the Laboratory’s scientific problem-solving
capabilities.

Deputy Directors’ Offices, Associate Laboratory
Directors’ Offices, and Division and Program Offices will

1. THE LABORATORY’S STRATEGIC PLAN III.A. INFRASTRUCTURE AND SUPPORT OVERVIEW
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Communication 
and Trust Objective:

As a good neighbor  
and public partner, 
continually work 
with customers and 
stakeholders in an 
open, frank, and 
constructive manner.

Management 
Practices Objective: 

Use efficient and 
effective corporate 
management systems
and approaches to 
guide decision 
making, streamline 
and improve 
operations, align 
resources and reduce
costs, improve the 
delivery of products 
and services, and 
evaluate 
performance. 

ES&H Objective:

Ensure the safety and
health of the DOE 
workforce and 
members of the 
public, and the 
protection of the 
environment in all 
Departmental 
activities.

Operations Objective 1:

Demonstrate operational 
excellence in all activities.

Operations Objective 2: 

Acquire and maintain the 
new facilities and supporting
infrastructure necessary to 
carry out the Laboratory's 
mission; on a prioritized 
basis, upgrade or replace 
aging and inadequate 
programmatic facilities and 
infrastructure; and accelerate
the decontamination and 
decommissioning of facilities
that are no longer needed.

Workforce Objective 2:

Improve the quality of work 
life, including a goal of zero 
ethics incidents and zero 
incidents of mistreatment of 
employees.

Community 
Relations Objective: 

Cause the Laboratory to be 
increasingly valued as a good
neighbor; candid, open, and
effective community relations
strengthen the Laboratory's 
ability to conduct its national
mission.

Financial Objective:

Ensure that the Laboratory 
continues to be responsible 
stewards of the taxpayers' 
money, delivering the best 
value for dollars spent, and 
ensure that it is recognized by
customers as the “Laboratory
of choice” for cost-effective 
project delivery and financial
stewardship.

DOE Strategic Plan:
Corporate Management
Objectives

Los Alamos 
Strategic Plan Objectives

Workforce Objective 1:

Recruit, develop, and sustain
an excellent, flexible, skilled,
and diverse workforce that 
effectively supports the 
Laboratory’s mission using a 
comprehensive, systematic 
approach to workforce 
planning.

develop plans that support the Laboratory’s Strategic Plan
and will provide specific targets and measures.

2. The Department of Energy Strategic
Plan

DOE, in its Strategic Plan of September 1997,
declared the following Strategic Goal for Corporate
Management:

The Department of Energy continuously
demonstrates organizational excellence in

   • its environment, safety, and health (ES&H)
      practices;
   • communication and trust efforts; and
   • its corporate management systems and
       approaches.

The objectives associated with these three areas of the
Corporate Management Strategic Goal are known as the
Corporate Management Objectives. They are:

• ES&H Objective—Ensure the safety and health of
the DOE workforce and members of the public,
and the protection of the environment in all
Departmental activities.

• Communication and Trust Objective—As a good
neighbor and public partner, continually work with
customers and stakeholders in an open, frank, and
constructive manner.

• Corporate Management Practices Objective—Use
efficient and effective corporate management
systems and approaches to guide decision making,
streamline and improve operations, align resources
and reduce costs, improve the delivery of products
and services, and evaluate performance.

Figure 10 shows how the related Los Alamos Strategic
Plan Objectives support the Corporate Management
Objectives in the DOE Strategic Plan.

3. Managing the Contractual Relationship
between DOE and the University of
California

The Laboratory Quality Improvement Office (QIO)
provides institutional responsibility for administration
and oversight of the contractual relationship between
DOE and the University of California (UC) for the
management and operation of Los Alamos National
Laboratory. Contract No W-7405-ENG-36 establishes the
terms and conditions by which the university manages the
Laboratory; sets forth the scope of work to be performed;

Figure 10. The related
Los Alamos Strategic
Plan Objectives support
the three DOE
Corporate Management
Objectives.

III.A. INFRASTRUCTURE AND SUPPORT OVERVIEW 2. THE DOE STRATEGIC PLAN
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and defines the roles and responsibilities for UC, DOE,
and the Laboratory in conjunction with the contract.

QIO has been designated by the UC Office of the
President as the institutional point of contact for the
contract and as such provides administration of the
contract through four primary activities:

• contract compliance,
• contract modification,
• contract-based management, and
• annual self-assessment.

Under the contract, UC and the Laboratory are
accountable to DOE for complying with all contractual
requirements and for meeting specific performance levels
in a broad range of administrative, operational, and
programmatic areas. For the assessment of the administra-
tive and operations activities, the requirements are divided
into 10 functional areas. The 10 functional areas are

• Laboratory Management,
• Environmental Restoration/Waste Management,
• Environment, Safety, and Health,
• Facilities Management,
• Financial Management,
• Human Resources,
• Information Management,
• Procurement,
• Property Management, and
• Safeguards and Security.

For each contract functional area, Functional Manag-
ers (FMs) are appointed by cognizant directors to repre-
sent the Laboratory with respect to contractual matters or
tasking by UC and DOE. FMs interact with their
counterparts within the UC complex, including those at
Lawrence Livermore and Lawrence Berkeley national
laboratories, to work on issues of common interest and to
develop consensus. They also serve as principal points of
contact for contract compliance or performance issues
related to their functional area.

UC and the Laboratory are also accountable for
assessing the applicability of a directive to the contract
and for providing feedback before implementing a
directive. Contract compliance and verification at Los
Alamos are coordinated through QIO and are confirmed
through a variety of means, including UC and DOE
oversight of Laboratory operations; internal reviews; and
audits, appraisals, and reviews conducted by UC, DOE,
and other internal and external audit organizations.

The goals for contract performance measurement (see
the following section for more information on contract
performance assessment) contained in Appendix F of the

contract are organized according to the 10 functional
areas and are negotiated annually between UC (on behalf
of the Laboratory) and DOE. The goals are specific,
objective standards developed to measure or demonstrate
Laboratory management performance. The goals and
measurements are evaluated annually and are potentially
changed or enhanced under a Laboratory self-assessment
process that is also part of the UC self-assessment. UC
and DOE use the assessments to determine an overall
performance rating for Laboratory management.

Contract modifications may be proposed by UC or
DOE; may apply to any section of the contract, including
appendices; and require mutual acceptance by the
Laboratory, UC, and DOE. All contract modifications,
other than those involving legal matters, flow through QIO
which reviews and coordinates the institutional response
and assigns implementation of the modification via the
Implementation Profiles (IPs) process. IPs are required for
all directives listed in Appendix G of the contract, including
those listed in the Work Smart Standards set.

Processes for assessing and improving these activities
have been developed by QIO for institutional achieve-
ment of contract compliance as required by DOE.

4. The DOE/UC Contract Performance
Assessment

The 1997 DOE/UC contract continues using the
performance-based contracting approach that was pio-
neered at the Laboratory with the 1992 contract. Appendix
F of this contract details the measures that comprise the
Laboratory’s performance management system.

The contract performance evaluation incorporates
provisions to measure the Laboratory’s performance in
two specific areas: (1) science and technology and (2)
administrative and operations systems. UC uses the
Science and Technology Assessment reports, prepared by
the Laboratory’s Science and Technology Base Program
Office, and the administrative and operations (A&O)
systems results, coordinated by QIO, to prepare an overall
report that it submits to DOE. DOE provides an annual
appraisal of the Laboratory’s performance.

a. Administrative and Operations Assessment

Performance measures for the assessment of A&O
systems are listed in Appendix F, Section B, of the DOE/
UC contract. The A&O section of Appendix F contains
specific performance objectives, criteria, and measures
(POCMs). These POCMs are renegotiated every year.
Measures for the A&O functional areas emphasize cost

3. MANAGING THE CONTRACTUAL RELATIONSHIP III.A. INFRASTRUCTURE AND SUPPORT OVERVIEW
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effectiveness, stewardship, and customer focus. The
POCMs are the basis for the internal quarterly self-
assessments and the DOE/UC annual review process.

The current Appendix F measures embrace improve-
ment, and some are based on the Malcolm Baldrige
Quality Award criteria. Use of performance-based
management has resulted in significant improvements in
three key, interrelated categories:

• internal performance management processes,
• contractual performance ratings, and
• DOE/Laboratory relationships.

Internal Performance Management Processes

The Laboratory’s overall Appendix F performance
management system has been notably strengthened by the
development of two key internal performance manage-
ment processes. The first process is the Critical Few
methodology, which is the designation of a special subset
of Appendix F measures selected each year for institu-
tional focus through quarterly self-assessments. To initiate
the quarterly self-assessment, the Critical Few process uses
a variety of forums, including special presentations at
senior management meetings, the Facility Management
Council, ESH Coordinators meetings, and a Web page,
to communicate performance levels and institutional
emphasis to the Laboratory leadership. Divisions with
performance in the marginal and unsatisfactory perfor-
mance categories develop corrective actions to correct any
performance problems.

The second internal process that has significantly
fortified the Laboratory’s performance-based management
system is the performance appraisal process instituted by
the Laboratory Director in 1998 for managers who report
directly to him. The Director has established 18 organiza-
tional performance objectives for these Laboratory’s
leaders. These objectives support the following three
critical success factors for effective management of the
Laboratory:

• ES&H/Operations Objectives,
• Administrative Objectives, and
• Programmatic/Functional Objectives.

The performance objectives are then cascaded down
to the division leadership.

This increased involvement of the Laboratory’s
managers in driving improvements led DOE to give
Laboratory management an excellent rating on the FY98
Commitment and Accountability measure, which had
been assessed in the unsatisfactory category for the
preceding three years.

Contractual Performance Ratings

 The manager’s internal appraisal process and the
increased institutional emphasis on and communication
of performance expectations that was created by the
Critical Few process have resulted in documented improve-
ments in overall A&O performance, safety performance,
and waste minimization performance. These are three of
the key areas identified for increased management attention
in DOE’s assessments of the Laboratory.

Over the past six years, the overall A&O Appendix F
score has risen from 66% (marginal) in FY93 to 84.6%
(excellent) in FY98. Figure 11 shows a comparison of
DOE ratings over the lifetime of the DOE/UC perfor-
mance-based contracting system.

Institutional focus through the internal performance
management processes has driven notable improvement
in the Laboratory’s safety record. As shown in Figure 12
and Figure 13, over the last three calendar years, the
Laboratory’s Lost Workday Case rate has decreased by
54%, and the Total Recordable Incident rate has de-
creased by 43%.

Figure 14 and Figure 15 reflect the improvements in the
Laboratory’s waste minimization efforts. Routine and non-
routine waste generation has decreased 28% since FY94
while recycling has increased by a factor of 56 since FY95.

DOE/Laboratory Relationships

 The increased internal focus on and commitment to
improvement, as exhibited by the Laboratory, and the
improvement in key metrics have greatly improved
communication and trust between the Laboratory and

Figure 11. Administration and operations ratings from FY93
to FY98.
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DOE stakeholders. Use of the performance-based
approach has contributed to a reduction in the number of
assessments by DOE. In 1993 the Laboratory routinely
had nearly 100 formal DOE on-site assessments; today
that number has decreased to less than 10 per year. The
Appendix F process performance-based system demon-
strates that all partners—DOE, UC, and the laborato-
ries—can work together to achieve common goals.

5. The Special Assessment

In addition to the Appendix F performance assess-
ment required in the DOE/UC contract, DOE conducts
special assessments of the Laboratory as described in
clause 5.14 of the contract (Special Assessment). The

purpose of these reviews is to determine whether the
overall level of performance achieved is satisfactory with
regard to the performance objectives in Appendix F of the
contract, and whether substantial progress has been made
in meeting the special requirements of clause 5.14. The
requirements for these special assessments, or special
provisions, fall into three categories: environment, safety,
and health/Integrated Safety Management (ES&H/ISM);
environmental restoration and waste management (ER
and WM); and regional involvement.

The first year’s special assessment was a preliminary
assessment of the contractor’s performance status and its
progress in achieving the requirements of this clause. This
assessment was conducted in October 1998. The DOE
assessment of the Laboratory’s ER and WM progress was

Figure 12. Lost Workday Case rates for the past three years.

Figure 13. Total Recordable Incident rates for the past three years.

Figure 14. Laboratory routine and nonroutine waste generation
for the past five years.

Figure 15. Laboratory recycling efforts.
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one of good performance overall, with a concern in the
area of nitrate release compliance performance. Similarly,
the DOE assessment of the Laboratory in regional
involvement was that performance in this area will exceed
the requirements of clause 5.14. A formal audit-type
assessment was planned and executed for the ES&H/ISM
provisions. This assessment began in early October 1998,
and was presented in a verbal report to UC and the
Laboratory on October 30, 1998. The audit focused on
eight specific areas that were due to be completed during
FY98. The results of the audit found that six of the eight
areas were implemented as required. DOE identified
deficiencies and made recommendations for achieving
their expectations in the remaining two areas. DOE also
offered recommendations for improvement in all areas of
the first year special assessments.

Activities for FY99 focus on meeting specific mile-
stones and improving areas of weakness identified in the
first year’s special assessment. For ESH/ISM, the Labora-
tory is concentrating on sustaining and improving upon
the changes that have already been implemented, with a
particular emphasis on facility work control and safe work
practices. For ER and WM, a large effort focuses on
completing an environmental restoration project baseline
for DOE’s subsequent validation, fixing the process
performance issues limiting nitrate compliance, and
performing well against established Appendix F measures.
Regional involvement efforts center on sustaining the
systems that were put in place in FY98 and on further
improving communications with northern New Mexico
communities and their leaders.

DOE published their two-year special assessment
strategy in April 1999. This assessment by DOE begins in
August 1999 and continues through October. The
Laboratory, UC, and DOE continue to meet at least
quarterly to share perceptions on progress and concerns.
The consensus from the 2nd Quarter Review, held on
April 28, 1999 at the DOE Energy Training Complex in
Albuquerque, was that the Laboratory was on track in
all special assessment areas but must continue its efforts
to sustain and improve the changes that have been
implemented.

6. Strengthening Control Systems at the
Laboratory

The Laboratory, through its Audits and Assessments
Office, has several initiatives underway to strengthen its
control systems and to improve its ability to understand
and communicate the status of its operations. Two
examples are described here.

a. Performance Assurance

Managers, supervisors, and workers need to continu-
ously evaluate and improve their work activities to ensure
that work is performed safely, securely, reliably, and cost
effectively. The Laboratory’s performance assurance
program is designed to meet that requirement through a
combination of self-assessments by line and functional
managers and independent internal assessments. The
combination of self-assessments and independent
assessments helps ensure that performance trends and
root causes of problems are identified, analyzed, and used
to revise performance measures and to make process
improvements. Managers use this information to immedi-
ately correct unsafe conditions, learn lessons from
operational experience, and communicate expectations
and lessons learned to their workers.

A key element of the effectiveness of performance
assurance is the management walkaround program, which
was originally designed to ensure that the hazards associ-
ated with Laboratory work are understood and controlled
by those supervising and performing the work. During
walkarounds in their work areas, managers and supervi-
sors communicate their safety expectations to workers,
assess compliance with those expectations, and take
appropriate actions to improve operations. The
walkaround program was expanded this year to include
safeguards and security. Additional management func-
tions are projected to be included in the program.

b. Control and Risk Self-Assessment

The Audits and Assessments Office is also spearhead-
ing the deployment of an improved control and risk self-
assessment process in the Laboratory. Control and risk
self-assessment is a team-driven business process used by
organizations to define business or quality objectives,
construct a clear picture of where they are relative to what
they want to achieve, and improve the quality of all
business processes. The process helps managers focus on
countering major threats to the achievement of institu-
tional and organizational objectives and reinforces the
managers’ accountability for designing, revising, and
maintaining controls at all levels of the organization. The
planned use of control and risk self-assessment in audits
and in the resolution of institutional issues that require
input from a broad spectrum of employees will help the
Laboratory to balance risk and control.

III.A. INFRASTRUCTURE AND SUPPORT OVERVIEW 6. STRENGTHENING CONTROL SYSTEMS
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B. OPERATIONS
1. Introduction

Institutional responsibility for operational matters lies
with the Deputy Laboratory Director for Laboratory
Operations.  This Deputy Director has responsibility for
providing leadership in one of the three contract special
provisions, Integrated Safety Management; requirements
pertaining to improvements in the Security, Safeguards,
and Counterintelligence Programs; all operation-related
Appendix F performance requirements; and the two
Operations objectives in the Laboratory Strategic Plan.

The Laboratory’s goal to establish operational excel-
lence is as follows:

The Laboratory will establish performance
measures that will require us to demonstrate
excellence in all our activities.  We will
function with standards that will assure the
government’s and public’s trust in our ability
to carry out our mission while protecting the
environment, ensuring the health and safety
of our workers and our communities, and
managing our resources effectively.

To achieve this goal, the Laboratory has established
five high-level goals:

• practice Integrated Safety Management throughout
the Laboratory;

• manage construction projects within approved costs
and schedules;

• ensure effective Security, Safeguards, and Counterin-
telligence Programs;

• achieve “Excellence” on Appendix F Operations
Measures; and

• operate Los Alamos National Laboratory in an
environmentally sustainable manner.

Supporting goals are being developed as part of the
Laboratory’s strategic planning process.

In this section, we address the seven major operational
areas of responsibility: integrated safety management;
environment, safety and health Laboratory-wide support;
environmental management; planning and project
management; facilities operation and support; internal
security; and basic security and safeguards. The science
and technology aspects of environmental management are
addressed in Section II. Science and Technology, as it has
programmatic elements as well as operational ones.

2. Environment, Safety, and Health

a. Integrated Safety Management

Integrated Safety Management (ISM) is the system
used to manage environment, safety and health (ES&H)
at Los Alamos. ISM includes waste minimization and
pollution prevention. It applies to all work at Los Alamos
irrespective of who does it. We began the process of
incorporating ISM into all aspects of work planning and
execution late in 1996 and have made substantial progress
in improving the safety attitudes and performance of the
Laboratory.

ISM is motivated by two imperatives: a moral
imperative not to injure people or the environment, and a
business imperative to meet the requirements in our
contract to manage and operate the Laboratory for the
Department of Energy. To meet these imperatives we are
working constantly to reduce all levels of injury to
workers and the public and to preclude damage to the
environment.

Our moral commitment to safety transcends all other
requirements; we are simply committed to working safely.
Our institutional safety policy states, “We will never
compromise safety for operational needs” (see the sidebar
on the next page for further details). We have set safety
goals of zero injuries and illnesses on and off the job, and
zero environmental incidents. Because safety behavior
must be consistent with other workplace behaviors, we
have also set goals of zero ethics incidents, zero people
mistreatment incidents, and zero safeguards and security
violations. Our commitment to ISM is increasing the
formality of our operations.

Our contract contains all the laws and standards
necessary to operate the Laboratory safely and in an
environmentally compliant manner. First we obey all laws
and regulations that apply to our operations. Then we
meet safety standards that are equivalent to those used by
private industry. If our work is unique and not found in
private industry, we include the relevant DOE orders. If
there are no industrial standards or DOE orders that
cover the work, we incorporate our institutional require-
ment into the contract. We use these contractual stan-
dards to create our institutional safety requirements.
These requirements provide the framework for perform-
ing our work and assessing our performance.

Line managers and workers are responsible for the safe
performance of work. We have established clear safety
roles and responsibilities for each individual at the
Laboratory—from the workers to the Laboratory Direc-
tor. Nonline managers, such as program directors, are
responsible for funding only safe work and for setting

1. INTRODUCTION III.B. OPERATIONS
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safety-consistent scopes and schedules for the activities
they fund. Contractors must use the Los Alamos ISM
system or an equivalent process. Visitors must be inte-
grated into our system as appropriate to their involvement
in work activities. We are all working to achieve the goal
of zero on-the-job injuries and illnesses.

Each of the Laboratory’s division directors is writing a
description document that gives their organization’s vision
of how to improve the implementation and sustain the
execution of the relevant aspects of ISM. When com-
pleted this vision will be presented to Senior Laboratory
Management as a commitment to the sustained execution
of ISM.

Over the past two years we have put in place the
elements of an ISM system. Our work on the implemen-
tation and sustained execution is now focused on com-
pleting the changes in the safety values and behaviors.
We have the vital commitment of the senior managers to
sustaining the process. Our workers and first-level
supervisors are using ISM in their daily work. We will
meet the requirement of the Secretary of Energy to have
ISM implemented by September 2000. The goal of six
zeroes in our safety policy requires us to improve our
safety performance indefinitely.

b. ES&H Laboratory-Wide Support

Laboratory ES&H programs provide leadership and
guidance in worker, public, and environmental protec-
tion. Primary responsibility and accountability for ES&H
resides with Laboratory line managers, and the Labora-
tory Director is personally committed to applying the
ISM system. The Director has stated a short-term goal of
an “excellent” rating for ES&H performance as deter-
mined by the University of California (UC) and DOE.

Laboratory-wide support is provided by the Environ-
ment, Safety, And Health (ESH) Division. Our division’s
mission is to provide the expertise and services to the
science and technology organizations, assisting them in
achieving ISM and in conducting their operations in a
manner that protects the workers, the public, and the
environment. The vision of ESH Division is to enhance
creative science and innovative technology within an
environment that is safe and healthy for present and
future generations and that restores and preserves the earth.

ESH programs complement the Laboratory’s science
and technology activities through organizational
partnering, evaluation, and interpretation of regulatory
compliance issues and through research and development
in ES&H regulations and requirements. ESH generalists
and specialists operate out of ESH core groups or are
deployed to Laboratory technical organizations, where
they become integral to effective and safe operations. The
task of ESH generalists and specialists is to aid managers
in making informed decisions.

UC Performance-Based Management of ES&H

The University of California is committed to achiev-
ing managerial excellence at the Laboratory by meeting
world-class operating standards in a way that will facilitate
scientific excellence and will meet or exceed accountability
expectations of DOE and the public. The UC perfor-
mance-based management system for ES&H helps ensure
that Laboratory managers are fully engaged in ES&H
processes and have information that leads to proactive
management and, ultimately, improvement in program-
matic performance. The performance measures are
designed to indicate improvement in ES&H processes in
FY00 and the following years. Each year UC, DOE, and
the Laboratory examine the performance measures to
adjust for new ES&H issues or an improved method of
measurement.

Process performance measures are intended to assess
key elements of the Laboratory’s ISM system. System
outcome measures are intended to be key indicators of the
performance of the Laboratory’s ISM system as a whole.

Safety is first at Los Alamos
National Laboratory.
We will never compromise safety for
operational needs.

We are committed to achieving excellence in
environment, safety and health performance.
In meeting the moral imperative not to injure
people or the environment while accomplishing
our mission, and the business imperative to meet
the environment, safety, and health requirements of
the contract between the University of California
and the Department of Energy, the employees,
contractors and guests of the Los Alamos National
Laboratory will strive to have:

ZERO injuries and illnesses on the job
ZERO injuries and illnesses off the job
ZERO environmental incidents
ZERO ethics incidents
ZERO people mistreatment incidents
ZERO safeguards and security violations

III.B. OPERATIONS 2. ENVIRONMENT, SAFETY, AND HEALTH
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The performance measures constitute standards on which
the Laboratory’s self-assessments are based. UC and DOE
evaluate the self-assessment and overall performance by
comparing them with contract requirements.

ESH Division aids in quarterly and yearly assessments
of implementation of contract performance measures at
the Laboratory. Our ES&H professionals work with
representatives from DOE and UC and with correspond-
ing ES&H professionals from Lawrence Livermore and
Lawrence Berkeley national laboratories to revise perfor-
mance measures and to benchmark and improve perfor-
mance. The ES&H managers from the three UC-
managed laboratories will continue to work directly with
DOE staff at the Albuquerque and Los Alamos offices, as
well as with staff at the Oakland Operations Office and
the UC Office of the President ES&H staff, to develop a
common understanding of performance expectations and
to improve the processes by which implementation is
evaluated and site-specific expectations are developed.
Focus areas for improvement include the active involve-
ment of line and facility managers in developing perfor-
mance measures, assessing performance, and reporting the
performance assessment to UC and DOE. During FY00
the Laboratory expects to achieve an “excellent” ES&H
performance rating.

The Laboratory Operations Working Group, a group
composed of division and program directors, examines
progress on ES&H performance measures and takes
action to improve performance. The Operations Working
Group evaluates the effectiveness of corrective actions in
improving Laboratory performance. Current efforts are
concentrating on ISM implementation and the establish-
ment of benchmarks for the ES&H program and how
future performance measures compare to the best-in-class
ES&H programs at other U.S. institutions. During FY00
the completed benchmarks will provide UC and DOE
with a means to measure progress in ES&H performance
improvement.

Worker Safety and Health

Worker involvement is a key component of ISM
implementation. Worker safety and health activities in
ESH Division concentrate on providing the expertise,
tools, support, and services to the workers and line
management. Programs are instituted to provide protec-
tion from physical, chemical, and biological hazards.
Because Los Alamos has several nuclear facilities, the
radiation protection programs are designed to minimize
exposure of workers and the public, contain radioactive
contamination, and control releases of radioactive

materials and radiation to the environment. Radiation
measurements of external and internal radiation or
radioactivity are included in the program. Radiological
engineering, risk assessment and planning, radiation dose
evaluation, ALARA (as low as reasonably achievable)
programs, and instrument maintenance and calibration
support the Laboratory and any off-site activities such as
those at the Nevada Test Site. Other worker safety
concerns are addressed by efforts in criticality safety,
industrial safety, industrial hygiene, facility risk manage-
ment, and hazard analysis services. Criticality safety
supports the Laboratory programs involving significant
quantities of fissile materials; in addition, DOE, DOE
facilities, and the Department of Defense receive support
in this area. Industrial safety and industrial hygiene
provide support to operating technical divisions to address
chemical and physical hazards. Facility risk management
provides input and expertise to facilities and line manag-
ers in the documentation and management planning for
ES&H hazards and risks associated with existing and new
facilities. Personnel with expertise in the previously
described safety and health protection functions are
deployed to the operating divisions for day-to-day
services. Deployment of ES&H expertise will be adjusted
to the changing needs of the operating divisions during
FY00 and the following years.

Other supporting efforts crosscut the Laboratory.
Occupational medicine provides comprehensive occupa-
tional health care services to protect and promote the
physical and mental health of Laboratory workers.
Occurrence investigations support proper investigation
and reporting of abnormal events that occur at the
Laboratory. Lessons learned from the abnormal events are
published and maintained on an Internet site for workers
and managers to examine for similarity to their work.
Hazardous-materials emergency-response capabilities for
the Laboratory and the County of Los Alamos are
maintained. The effort to provide chemical and radiologi-
cal response goes beyond Los Alamos: we also provide
expertise and support to the DOE Radiological Assistance
Program, DOE Accident Response Group, and the DOE
Nuclear Emergency Search Team. Quality assurance and
training programs help ensure that workers across the
Laboratory are provided the support, knowledge, and
skills needed to safely complete their work.

Public Health and Environmental Protection

Public health and environmental protection efforts at
the Laboratory are strongly driven by federal and state
regulations. Programs to ensure compliance with federal

2. ENVIRONMENT, SAFETY, AND HEALTH III.B. OPERATIONS
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and State of New Mexico regulations, environmental
surveillance activities, and a community radiation-
monitoring program address air quality concerns. Water
quality and hydrology programs provide environmental
monitoring of local and regional waters and sediments,
regulatory support for the National Pollutant Discharge
Elimination System, wastewater characterization, the
outfall reduction program, storm water discharge, spill
controls, safe drinking water, and groundwater protec-
tion. The Laboratory completed a Groundwater Protec-
tion Plan and Hydrological Work Plan this year. Imple-
mentation of drilling of monitoring wells and modeling
of the regional aquifer will continue during FY00 to FY05.

Hazardous and solid waste programs support line
organizations for compliance with hazardous and solid
waste storage, treatment, and disposal regulations.
Underground storage tanks and toxic substances manage-
ment, permits, and regulatory interface are provided for
the Laboratory.

The Laboratory addresses natural and cultural
resources by using study results used for environmental
assessments, providing input to DOE National Environ-
mental Protection Act (NEPA) documents, and consult-
ing with affected American Indian tribes. Environmental
monitoring programs for soils, foods, fish, and wildlife
add to the information from air and water measurements.
All of the activities for the environmental compliance,
management, and monitoring programs are published in
an annual environmental surveillance report.

During FY99 the Laboratory, in consultation with the
U.S. Fish and Wildlife Service, completed a Threatened
and Endangered Species Habitat Management Plan
(HMP). The plan will be implemented in FY00 and
beyond. The HMP includes the following:

• regulatory requirements and reviews that led to its
development;

• existing conditions at Los Alamos that gave rise to
the need for the HMP;

• goals, objectives, and implementing strategies;
• HMP components;
• a summary of roles and responsibilities of key

organizations involved in implementing the HMP;
• long-term activities required to implement the HMP;
• methods for modifying the HMP; and
• methods for tracking the success of the plan and for

implementing corrective actions where needed.

The Laboratory supported DOE in its intention to
prepare a new Site-Wide Environmental Impact State-
ment (SWEIS) for the Laboratory as part of DOE’s
compliance with NEPA. The Laboratory’s role was to

provide baseline data about the Laboratory’s environment,
facilities, ongoing programs and activities, and likely
future programmatic activities. The Laboratory estab-
lished a SWEIS Project Office in October 1994 to
provide a single point of contact within the Laboratory
for DOE and to manage the Laboratory’s portion of the
project. This project office was responsible for helping
identify the types of data required, determining what data
were available, determining the characteristics of these
data, organizing information on these data, and submit-
ting them to DOE.

DOE signed the Final SWEIS on January 25, 1999
and distributed the document to the public in February
1999. DOE will issue a Record of Decision (ROD) that
will present its decision based on an analysis of the
SWEIS. DOE is expected to describe the levels of
operation the agency has decided to pursue at the
Laboratory and to outline the mitigations the agency
plans to undertake to offset any potential adverse impacts
of those future operations. Subsequently, DOE will issue
a Mitigation Action Plan providing more detail about the
mitigating actions and tasking the Laboratory with the
preparation of a project plan for implementing these
mitigations. DOE will require an annual report on the
mitigations that will document their implementation and
effectiveness.

Three specific documents summarizing background
information on the Laboratory were referenced in the
SWEIS.

• Waste Management Strategies for Los Alamos National
Laboratory – 1997
(see http://lib-www.lanl.gov/la-pubs/00412794.pdf).

• Overview of Los Alamos National Laboratory – 1997
(see http://lib-www.lanl.gov/la-pubs/00412795.pdf).

• Description of Technical Areas and Facilities at Los
Alamos National Laboratory – 1997.
(see http://lib-www.lanl.gov/la-pubs/00412796.pdf
and http://lib-www.lanl.gov/la-pubs/00412797.pdf).

To maximize the benefits of the SWEIS, the SWEIS
Project Office has developed a concept of an annual
yearbook, based on the SWEIS and the ROD, comparing
performance to projections. This approach is unique in
that it will provide an annual summary of actual recorded
data in comparison to the data and impacts projected in
the SWEIS. The yearbook will provide information to a
diverse audience, including managers and users of
Laboratory facilities, DOE and Laboratory personnel
responsible for NEPA compliance, and members of the
public interested in Laboratory activities and/or con-
cerned about impacts to the environment.

III.B. OPERATIONS 2. ENVIRONMENT, SAFETY, AND HEALTH
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The yearbook will compare actual data in a number of
areas—for example, effluents and emissions, employment,
utility use, and transportation— to the data projected in
the SWEIS. The publication will also compare actual
activity levels to projected activity levels in the 15 key
facilities of the Laboratory. The yearbook will be used to
determine NEPA compliance and to provide data to
support future NEPA actions. The yearbook will draw
upon the data from the Annual Environmental Compli-
ance and Surveillance Report and other annual ES&H
reports and will provide a roadmap to these various
reports in one concise summary document. The first
volume of the annual yearbook is expected to be issued in
December 1999 and will compare data from 1998 (and
data from 1996 and 1997, if appropriate) to the SWEIS.

 The yearbook will provide DOE with the informa-
tion it needs to fulfill the agency’s SWEIS policy
(10CFR1021.330). DOE’s policy calls for a review of an
SWEIS at least every five years by means of a supplemen-
tal analysis to determine whether the existing SWEIS is
adequate or whether to prepare a new SWEIS or to
supplement the existing SWEIS. This yearbook will
provide DOE with the necessary information to support
preparation of a supplemental analysis, a supplemental
SWEIS, or a new SWEIS.

The SWEIS ROD specifies mitigation actions that
include preparation of a Natural Resources Management
Plan (NRMP). During FY00 the NRMP will be devel-
oped as the major framework for managing all natural
and cultural resources at the Laboratory. The NRMP will
be an important tool for use by Laboratory planners and
public-land planners for lands adjacent to the Laboratory.
The plan will include the Threatened and Endangered
Species Habitat Management Plan and other plans such
as a Biological Resources Plan and a Cultural Resources
Plan. The Biological Resources Plan and the Cultural
Resources Plan will be initiated in FY00 in parallel with
the NRMP. The NRMP will be a public document
available for comment and suggestions by federal, state,
and local agencies before implementation.

Technology Development, Evaluation, and Applications

The focus of the technology development, evaluation
and applications program is on the Laboratory’s ES&H
needs, problem solving, and applied science. The program
is used to anticipate solutions to new and emerging
ES&H challenges that may result from new projects at
the Laboratory or from new requirements from regulatory
bodies for which applications of technology can result in
better ES&H performance or can save resources.

ESH Division allocates approximately 1% of its
annual budget to developing technologies that would
ameliorate Laboratory ES&H problems. Use of the funds
benefit Laboratory workers and the public; support
Laboratory mission objectives; build on unique expertise
and requirements at the Laboratory; and solve ES&H
problems that can be addressed by new technology. The
funds also allow transfer of the technologies to other
DOE sites.

c. Environmental Management

Los Alamos National Laboratory is committed to the
execution of its mission while preserving the sustainability
of both the region and the world. Regional sustainability
is significantly impacted by how the Laboratory addresses
legacy contamination. It is also impacted by how the
Laboratory conducts its operations. It is a principal
objective of the Laboratory to preserve the environmental
choices of people in the northern New Mexico region by
managing Laboratory-generated waste in a responsible
manner, remediating contaminated sites, and streamlining
ongoing operations. This is accomplished through the Waste
Management (WM), Environmental Restoration (ER),
and Environmental Stewardship programs, respectively.

The Laboratory also contributes to solving complex
environmental problems through its initiatives in the area
of Sustainability Science. Global environmental issues are
addressed by linking environmental measurements,
world-class high-performance-computer modeling,
simulation, and assessment capabilities to provided
prediction tools for decision-makers. These tools are used
to evaluate the environmental consequences of major
decisions such as damming a river or the effects of urban
sprawl in arid regions. The Laboratory’s environmental
science activities are described in Section II.D.4. Environ-
mental Science and Waste Technology.

The Laboratory receives support for these operations
primarily from three DOE Office of Environmental
Management (DOE/EM) program offices: Environmental
Restoration (EM-40), Waste Management (EM-30), and
Transition and Management (EM-60). The major DOE
customer interfaces for the Laboratory’s programs are the
DOE Albuquerque Operations Office (DOE/AL)
Assistant Manager for Environment/Project Management
and Assistant Manager for Energy, Science, and Technol-
ogy, as well as the Los Alamos Area Office (DOE/LAAO)
Assistant Area Manager for Environment and Projects. In
1999 the Laboratory began to receive its funding for WM
activities related to newly generated waste from DOE
Defense Programs (DP). DOE/EM will continue to

2. ENVIRONMENT, SAFETY, AND HEALTH III.B. OPERATIONS
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provide funding to address “legacy” waste that was placed
into storage before 1999 (mixed low-level waste [MLLW]
and transuranic [TRU] waste). We also receive support
from the Laboratory’s indirect budget for special projects
such as remediating orphan waste found in laboratory
facilities and decommissioning contaminated, surplus
facilities.

In June 1998 DOE published its plan to clean up and
facilitate the transition of the majority of operating sites to
safe, acceptable conditions before the year 2006. Entitled
Accelerating Cleanup: Paths to Closure, the document
identifies clean-up plans as well as the needs for new
enabling technologies necessary to achieve these goals on a
site by site basis. In partnership with DOE, the University
of California (UC) continues to develop performance
goals for the WM Program, the ER Project, and waste
minimization/pollution prevention. These goals are tied
directly to the DOE strategic plan and the Path’s to
Closure vision while reflecting the budget realities that
can restrict the amount of work completed in a given year.
The Laboratory’s activities that support DOE plans are
described in the following sections. Table 12 shows the
total DOE funding for environmental programs.

Waste Management

The mission of the WM Program is to aggressively
minimize and avoid new waste generation and to safely
and cost effectively treat, dispose of, or, when necessary,
store waste to enable DOE’s and the Laboratory’s other
missions, programs, and priorities. Table 13 lists the WM

facilities at Los Alamos, the types of wastes handled, and
the operations conducted at each site.

The Laboratory’s WM activities are conducted in
compliance with DOE orders for managing radioactive
waste and with state and federal regulations for managing
hazardous wastes, including mixed radioactive wastes and
other nonradioactive wastes. The Laboratory’s hazardous,
chemical, and mixed WM activities are regulated by the
New Mexico Environmental Department (NMED) and
the Environmental Protection Agency (EPA). WM
manages hazardous and toxic chemical wastes and
radioactive wastes (low-level waste, MLLW, radioactive
liquid waste, and TRU and mixed-TRU wastes).

In FY98, WM conducted work in accordance with
the DOE-approved WM baseline. To measure its progress
as a best-of-class operation, WM benchmarks its activities
and operations against other exemplary programs and
refines its processes. DOE and WM have developed
several performance objectives to achieve this best-of-class
ranking. WM will eliminate the MLLW legacy (as
measured in the current Site Treatment Plan) by Septem-
ber 2003 and manages any MLLW generated now on an
annual throughput basis. WM began shipment of TRU
waste to the Waste Isolation Pilot Plant (WIPP) in March
1999 and plans to implement an accelerated 10- to 15-
year plan for shipping remaining TRU waste currently
held in storage. Another specific goal for future years
includes continually reducing the cost of performing WM
work. In FY98 WM reduced work-related costs by 5% by
improving processes, aggressively managing and reducing
legacy waste, and preventing or reducing generation of

Table 12. Projected Funding for Environmental Programs ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Funding Area FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

EW – Environmental Management Program (Defense)
Operating 146.8 82.8 98.3 96.9 106.1 132.4 154.1 156.9
Capital 4.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 151.5 87.2 98.3 96.9 106.1 132.4 154.1 156.9

EX – Environmental Management Program (Nondefense)
Operating 1.1 2.0 6.0 6.0 6.0 6.0 6.0 6.0
Capital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 1.1 2.0 6.0 6.0 6.0 6.0 6.0 6.0

Total Funding – Environmental Management Program
Operating 147.9 84.8 104.3 102.9 112.1 138.4 160.1 162.9
Capital 4.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total 152.6 89.2 104.3 102.9 112.1 138.4 160.1 162.9

III.B. OPERATIONS 2. ENVIRONMENT, SAFETY, AND HEALTH
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future mission wastes through the Environmental
Stewardship Initiative.

The WM Program initiated the Transuranic Waste
Inspectable Storage Project (TWISP) during FY97 to
retrieve TRU waste that had been placed into storage
under earthen cover in the 1970s. Much of this waste is
considered to be mixed-TRU waste, and it did not meet
current requirements for inspection of the waste. TWISP
operations are now about 6 months ahead of schedule,
and waste containers have also been found to be in better
condition than had been expected. The project is cur-
rently projected to continue through FY02 (a year ahead
of schedule) and is currently expected to save over $6
million over the life of the project due to schedule
acceleration. Los Alamos also became the first DOE site
granted authority to certify TRU waste for shipment to
WIPP during 1997. Receiving this authority is judged to
be a major success for the Laboratory’s TRU-characteriza-
tion program because certification authority is granted
only after extremely rigorous audits of capabilities and
procedures. Thus far, the WM Program has certified 17
waste shipments destined for WIPP.

New process equipment for enhanced removal of
radionuclides from radioactive liquid waste has been
installed at the Radioactive Liquid Waste Treatment
Facility. This equipment, called ultrafiltration and reverse
osmosis, replaced a chemical precipitation processing that
was installed at the facility about 35 years ago. Equipment
for reduction of nitrate in the wastewater from the facility
is actively being installed in FY99. This is the final step to
bring this facility into compliance with wastewater
discharge standards. Plans are also being developed in
FY99 to achieve zero liquid discharge to the environment
from this facility within the next 24 months.

Environmental Restoration

In the ER project, our mission is to clean up the
Laboratory and Los Alamos townsite as fast as possible in
the most cost-effective manner so that land and facilities
are available for more-beneficial use. More than 2,000
sites that may have been contaminated over the past 50
years have been designated for corrective action to
determine what actions, if any, need to be taken to
achieve a “no further action” status. These sites range from
the size of a tabletop to areas of several acres and include
past disposal sites as well as areas of reported spills. ER
activities include decommissioning of sites and facilities
such as radiochemistry laboratories and test reactors in a
manner that provides adequate protection from radiation
exposure, isolates radioactive and hazardous contami-
nants, protects the environment, and provides locations
for new Laboratory initiatives.

On March 8, 1990, EPA issued the Hazardous and
Solid Waste Amendment (HSWA) module to the
Laboratory’s Resource Conservation and Recovery Act
(RCRA) operating permit. The HSWA module sets forth
procedural requirements for assessing and remediating sites
that meet the definition of solid-waste management units.

 As of September 1998, the ER project was in some
phase of characterizing more than 1,100 potential release
sites and had reported results on 774 of these sites. In
addition, the project had conducted cleanups at 120 sites
and had recommended 822 sites for “no further action” to
DOE and an additional 586 such sites to the New
Mexico Environment Department (NMED). DOE has
concurred with 425 such recommendations at the sites
over which it has oversight authority. The NMED has
removed 102 sites from Module VIII of the Laboratory’s
RCRA permit.

The ER project invites active stakeholder involvement,
including frequent public meetings and reading-room
access, to allow the public to become informed and
supportive of ER activities. Meetings with EPA and

Table 13. Waste Management Facilities and Operations.

Waste Type Facility Operations Conducted
Chemical TA-54, Area L Accumulation, repackaging, and shipment
Low-Level Waste TA-54, Area G Compaction and disposal
Mixed Low-Level Waste TA-54, Areas L and G Storage, preparation, and shipment off-site
Radioactive Liquid TA-50, Building 1 Treatment and solidification
TRU and Mixed-TRU TA-54, Area G and West Storage, retrieval, characterization/certification, and shipment off-site

TA-50, Building 69 Characterization, size reduction, and certification
TA-50, Building 37 Repackaging, characterization, and certification

2. ENVIRONMENT, SAFETY, AND HEALTH III.B. OPERATIONS
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NMED occur frequently, and computer links have been
established between the Laboratory and these agencies.
The Facility for Information Management, Analysis, and
Display, which is operated by the Earth and Environmen-
tal Sciences Division, provides site information to ER
personnel, DOE, and regulatory agencies.

In April 1998 DOE, Los Alamos, NMED, and
Sandia National Laboratories established a vision of
completing environmental restoration at New Mexico
DOE facilities by the end of 2006. This vision states the
following:

We complete all environmental restoration
and stabilization efforts and ensure long-term
maintenance and monitoring programs are in
place at all New Mexico DOE facilities by
2006, Sandia by 2001, Los Alamos National
Laboratory by 2006. Legacy waste identified
for removal is shipped for permanent
disposal. Effective waste minimization/
pollution prevention programs are in place.
These completions are cost-effective,
approved, and comply with applicable
regulations, ensure acceptable risk, and are
implemented in a trust and partnership
manner with the regulatory agencies and with
public participation from the communities of
New Mexico.

In late 1998 the ER project evaluated a number of
possible options for implementing this vision, all of which
accelerated the planned completion date for environmen-
tal restoration at Los Alamos. The ER project recom-
mended a path forward, called the roadmap, which was
approved by DOE in early 1999.

The roadmap improves on the current approach to
restoration in a number of ways. First, site work on the
ER project is prioritized first on the basis of risk reduction
and then on efficient characterization and remediation of
groups of potential release sites (called aggregates) within
watersheds. Complex site characterization is accelerated to
reduce characterization and remediation uncertainties.
The roadmap emphasizes working with the administra-
tive authority (NMED for HSWA sites and DOE for
non-HSWA sites) to minimize environmental restoration
costs and accelerate project completion without compro-
mising the mission of risk minimization. The approach to
site characterization emphasizes collecting data to support
specific decisions, that is, collecting data in sufficient
amounts and types to support required decisions. The
roadmap generally assumes remediation decisions will be
based on “risk-based remediation levels” to support

specific decisions. Other regulatory drivers (such as water
quality standards) will also be considered in remediation
decisions. Risk-based corrective action will be used as part
of a graded approach that considered the costs and
benefits of potential actions. Updated stakeholder input
on land-use scenarios will be pursued.

The roadmap strategy will be used in developing the
revised ER project baseline for FY00 and future years.
This baseline will define all remaining work to be done in
completing environmental restoration in a safe and cost-
effective manner with available funding.

The ER project has planned the following near-term
milestones:

• project-level roadmaps for major clean-up areas will
be completed by October 1999;

• in-situ vitrification and other innovative technolo-
gies will be identified, demonstrated, and/or
deployed by October 2001;

• 70% of potential release sites will be completed
based on no further action approval by October
2001; and

• long-term solutions, presumptive remedies, and
streamlined corrective-measures processes for DOE
complex sites will be in place by October 2001.

The ER project is also working to integrate natural
resource damage assessment (NRDA) and restoration
with environmental restoration cleanup. A Natural
Resources Trustee Council has been formed from state
and federal agencies and neighboring Pueblo tribes to
identify the extent of injury to the natural resources in the
area and to develop a plan to restore those resources. It is
our goal to have completed that effort and to update the
ER baseline with NRDA commitments by July 2000.

Decommissioning of surplus sites and facilities such as
test reactors and other nuclear and radiological facilities is
an essential part of the ER project. This activity provides
adequate protection from radiation exposure, isolates
radioactive and hazardous contaminants, reduces the
mortgage costs associated with maintaining facilities, and
provides space for new Laboratory efforts. Institutional
investment in decommissioning has increased as the
Laboratory continues to reduce its number of surplus
facilities. The following highest-priority projects are
planned for decontamination and decommissioning in
the coming years:

• removal of high-pressure tritium-handling equip-
ment from the TA-33 High-Pressure Tritium Facility;

• ongoing decommissioning of several older, surplus
facilities at TA-21; and

• decommissioning of the Omega West reactor.

III.B. OPERATIONS 2. ENVIRONMENT, SAFETY, AND HEALTH
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Waste Minimization/Pollution Prevention

A specific thrust called the Environmental Steward-
ship Initiative leads the work of minimizing waste,
conserving natural resources, and preventing pollution at
the Laboratory. The purpose of this initiative is to
improve the Laboratory’s environmental performance and
to avoid future environmental vulnerabilities by reducing
and, when possible, eliminating waste and pollution
created during the Laboratory’s ongoing and future
operations. By conducting Laboratory operations for
future environmental sustainability, the Laboratory
reduces the potential for shutdowns and fines, improves
productivity by minimizing wastes that are expensive to
dispose, and builds trust of surrounding communities by
demonstrating the Laboratory’s commitment to the best
environmental practices.

The initiative’s long-term goal for the Laboratory is to
produce zero avoidable waste, release minimal hazardous
gases, use minimum natural resources (especially energy
and water), and procure only environmentally preferable
products. Achievement of these goals demands consider-
ation of all aspects of Laboratory operations and support
throughout the Laboratory for process and system
improvements.

The Environmental Stewardship Initiative has four
major elements to achieve the initiative’s long-term goal
for the Laboratory: waste minimization, air and water
emissions minimization, environmentally preferable
procurement, and conservation. Individually and collec-
tively, these elements of environmental stewardship build
on the success of the Laboratory’s Pollution Prevention
Program in integrating and systematizing the Laboratory’s
long-standing efforts to protect the environment. The four
major elements are described in greater detail as follows.

• Waste minimization is effected and implemented by
the Environmental Stewardship Office and the
Laboratory’s technical divisions. Waste minimization
activities include reducing the size of radioactive
materials management areas (where radioactive
waste is produced), conserving landfill space for low-
level radioactive waste by recycling radioactive
metals, electroplating-plating effluent, and
gloveboxes; sorting and segregating radioactive
waste; and implementing a “green is clean” program
to minimize suspect radioactive wastes.

• Air emissions minimization is jointly managed by
the Laboratory’s Environment, Safety, and Health
Division and the technical divisions. Activities to
minimize air emissions include eliminating and

consolidating stacks, solvent substitution and
upgrading processes to eliminate emissions.

• Environmentally preferable procurement is being
implemented through a partnership between the
Environmental Stewardship Office and the
Laboratory’s Total Integrated Procurement System.
This element focuses on achieving effective imple-
mentation of the DOE-mandated affirmative
procurement program, installing a Laboratory-wide,
environmentally preferable product information
system with alternatives, and instituting a product-
substitution education program.

• The Conservation Project is a cooperative effort of
the Environmental Stewardship Office; Johnson
Controls, Inc.; and the Laboratory’s Facility and
Waste Operations Division. As part of an overall
mission of promoting the protection of natural
resources, the project encompasses the Laboratory’s
sanitary waste recycling program and the adoption
of programs to maximize energy conservation,
manage land effectively, and reuse treated sanitary
waste water.

The Environmental Stewardship Initiative calls for
developing and implementing Laboratory-wide process
changes that promote good environmental practices. First,
the initiative is promoting waste awareness through a
waste set-aside fee program in which fees are collected for
waste production. The income from these fees is invested
in waste-minimizing capital improvement projects to
minimize waste. Second, the initiative has developed
analyses of each Laboratory waste stream to determine the
most cost-effective solutions for reducing waste and
environmental vulnerabilities. This second activity was
done in preparation for 1999, when all programs will be
charged for the waste they generate. Third, the initiative is
the Laboratory’s lead organization assigned to develop and
implement programs and projects to achieve the 1999
DOE pollution prevention goals for reducing routine
hazardous and radioactive wastes. Fourth, the initiative has
begun partnering with the New Mexico Environmental
Alliance—a partnership of state, local, and federal agencies;
academia; private industry; and environmental advocacy
groups—to implement the philosophy of the Green Zia
Environmental Excellence Program. The basic premise of
the program is that waste is the result of inefficiency and
that waste that is never created cannot pollute. The Green
Zia Environmental Excellence Program is a multiyear
program that emphasizes continuous improvement.

2. ENVIRONMENT, SAFETY, AND HEALTH III.B. OPERATIONS
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3. Facilities

In 1998 the Laboratory Director created two divisions
to manage the Laboratory’s physical plant: the Project
Management (PM) Division and the Facility and Waste
Operations (FWO) Division. PM Division handles
planning and project management. FWO Division is
primarily a service organization that addresses documen-
tation, database, and maintenance operations, and ensures
that facilities are provided with appropriate facilities
support and services.

Together these divisions provide both central and
distributed services to the Laboratory. This section describes
the Laboratory’s approach to facility planning and project
management and facilities maintenance and operations.

a. Planning and Project Management

The Laboratory Site

Los Alamos National Laboratory is situated on
approximately 27,800 acres of land (43 square miles)
owned by DOE. We can develop only about 30% of this
land because of topographic, environmental, operational,
and buffering constraints. We house nearly 10,000
University of California employees (including full-time,
part-time, paid and unpaid affiliate, visiting, and casual
status) and an additional 3,000 contract employees,
vendors, protective guard force members, and contractor
personnel in approximately 5.1 million square feet (over
8.0 million gross square feet) of occupiable floor space
(see Table 14). The buildings have an estimated replace-
ment value of $2 billion; this figure increases to more
than $4.2 billion when we include utilities and capital
equipment. Figures 16 and 17 show the net usable-area
distribution by use and building type, respectively.

The Laboratory seeks to reuse and reallocate present
facilities efficiently. However, 30% of Laboratory facilities
are more than 40 years old, and 80% of Laboratory
facilities are more than 20 years old, the age at which
major building systems begin to fail and maintenance and

operating costs increase. As a result, an increasing percent-
age of Laboratory facilities will require replacement in the
near future (see Figure 18). Figure 19 shows the ages of
Laboratory buildings in 10 year increments.

Comprehensive Planning

Successful conduct of scientific research and techno-
logical development at Los Alamos has always depended
on the inherent technical competence of the Laboratory
staff, the availability of facilities and equipment that are
appropriate for the work, and management (both in line
and program organizations). These three components
work synergistically to accomplish the best possible result
for the tasks at hand. The new Comprehensive Site Plan
currently under development, presents a blue print that

Table 14. Laboratory Space Distribution.

Location Area (square feet)

Main Site 7,816,196
Leased - University Outreach 4,863
Leased - Off Site 259,251

Total 8,080,310

Figure 16. Net-usable-area distribution by use.
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Figure 17. Net-usable-area distribution by building type.
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planning services where planners will work directly with the
line management of Laboratory programs under study and
in the conceptual stages of project initiation.

Los Alamos developed its first long-range master plan
in 1974 and its first Site Development Plan (SDP) in the
spring of 1983. In early 1991 the Laboratory made
available a completely updated SDP-Technical Site
Information. The master plans consider eight core-
planning issues: long-range land use; population and
facilities; transportation and circulation; security and
safeguards; space; utilities; and environment, safety, and
health (ES&H). The plans may be adapted and updated
as conditions change.

The changing mission of the Laboratory in the 1990s
created the need to develop a comprehensive planning
process that integrates and coordinates diverse types of
plans and programs into a new Comprehensive Site Plan
for the Laboratory. The plan includes the following:

• A short overview of Los Alamos, including the
existing mission and workload, site and regional
context, and projections and resource requirements
for sites and facilities.

• Results from interviews with both program and
high-level line management personnel of major
Laboratory programs, including Defense Programs.
These interviews provide basic information regard-
ing current facility and operational deficiencies and
projected future needs. These deficiencies and needs
are the basis of facility development planning
incorporated into the Comprehensive Site Plan.

• Detailed information on the eight core-planning
issues listed previously. These issues serve as the
foundation of the plan and as the foundation of the
various plans for individual facilities, technical areas
(TAs), facility management units, and programs.

• A thorough revitalization plan for the core area of
TA-3. The plan will include implementation
strategies based on a business plan that outlines
the timing and estimated costs for demolition,
renovation, and construction of facilities and
infrastructure.

• Implementation strategies that will support the
annual budget formulation for the design, construc-
tion, modification, operation, maintenance, and
disposition of facilities.

The Comprehensive Site Plan will comprise a total of
nine area plans. Existing separate plans for technical areas
and facility management units will contribute to each area
plan. The long-range goal is to continuously update the
Comprehensive Site Plan using data directly gleaned from

integrates the facility and infrastructure needs of the
technical line organizations with the programmatic
realities that are in place to help to accomplish the
Laboratory mission.

Deployment of scientific and technology project
management involves physically locating project manag-
ers at the site of the facilities and/or with line manage-
ment. Current examples of deployed project management
to science and technology sites include the upgrades to
the Dual-Axis Radiographic Hydrotest Facility and
Chemical/Metallurgy Research (CMR) building, as well as
the upcoming Strategic Computing Complex facilities. To
further enhance the responsiveness of planning to program-
matic missions, consideration is being given to deployed

Figure 18. Age of Laboratory Facilities.

Figure 19. Age of Laboratory Buildings.
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both the line and program management of all DOE and
non-DOE programs at the Laboratory. The updates will
be supported by a comprehensive current database of
facility statistics and mapping that is tied to the program-
matic financial support.

As the Laboratory moves into the next century, we will
continue to address planning issues at the highest Labora-
tory management levels. In order to deal directly with the
institutional planning issues, the Director and his depu-
ties now serve as the Site Planning and Construction
Committee. This group meets monthly to review current
plans, discuss alternatives, and make recommendations to
the Senior Executive Team.

TA-3 Revitalization

For the past few years, Los Alamos has worked on an
initiative to revitalize the facilities and infrastructure of
TA-3. The Laboratory plans more than $400 million of
construction in TA-3 beginning with a new Strategic
Computing Complex to house the world’s fastest com-
puter. A Nonproliferation and International Security
Center will be constructed nearby as the new home for
the Laboratory’s Threat Reduction program. Also on the
drawing boards but not yet funded are a new Administra-
tion Building, two structures to house other computing
personnel, and the Laboratory’s first parking garage.

For the two new major facilities, demolition of
existing facilities and completion of new construction is
expected to take place within five years. Existing buildings
scheduled for demolition include the Administration
Building, Johnson Controls Northern New Mexico shops,
and the Scyllac and Sherwood buildings. Other elements of
the plan envision a campus-like environment and incorpo-
ration of recent seismic data indicating that no faults would
prevent construction in areas west of Pajarito Road.

Because costs of the revitalized TA-3 exceed typical
construction projects, the Laboratory and DOE are
examining various financing methods beyond traditional
funding, including third-party financing.

Major elements in the TA-3 Revitalization Plan are
the following:

• Strategic Computing Complex. The 267,000-square-
foot, three-story building would house the 30-
TeraOps computer that the Laboratory will install
for the Accelerated Strategic Computing Initiative
and would be large enough for future expansion of
computing hardware. The complex would include
secure and nonsecure areas, about 300 offices, and
cost roughly $100 million. Completion is set for
early 2002.

III.B. OPERATIONS 3. FACILITIES

• Nonproliferation and International Security Center.
This 130,000-square-foot building will include
secure and nonsecure floors and cost roughly $50
million. It will be located immediately north of the
computing complex and could be completed in
2003.

• Administration Building. At present, early planning
calls for a new facility to house about 500 employ-
ees. A preliminary cost estimate is $54 million.

• Stewardship Modeling and Simulation complex.
Preliminary plans call for a secure building for
roughly 500 members of the Applied Theoretical
and Computational Physics (X) Division and related
personnel. Preliminary cost estimates are in the $46
million range.

• Theoretical Studies Facility. This nonsecure building
would house about 500 Theoretical (T) Division
and other computing personnel and cost approxi-
mately $43 million.

• Parking Structure. The estimated cost of the Labora-
tory’ first parking structure is about $19 million.

• Demolition. The current estimate of demolition and
associated moving costs is $67 million.

One facet of TA-3 revitalization reflects how the
Laboratory assesses the ability for its existing facilities and
capabilities to meet projected workload and program
demands. The CMR Building in TA-3 is one of the
facilities that is on the critical path for all Nuclear Weap-
ons Program activities. The CMR Building contains
special nuclear material (SNM) vaults, and it is the facility
where virtually all the analytical chemistry necessary for
TA-55 operations is performed. Additionally, the majority
of analytical chemistry needed to support the non-SNM
activities of the nuclear weapons and most other Labora-
tory programs is carried out in this building.

The CMR Building has a serious vulnerability in that
it does not meet the current design and construction
standards for nonreactor nuclear facilities. In addition, it
was constructed over a seismic fault that has been identi-
fied within the past few years. Because of the vulnerabili-
ties to a seismic event and the critical functions that are
conducted in the CMR Building in support of the
Nuclear Weapons Program, a decision has been made to
seek funding support for a replacement facility to be
constructed at TA-55. The proposed facility would
contain capabilities to do chemistry and materials
characterization, for example, metallography, mechanical
properties, and limited manufacturing.

As an outgrowth of the TA-3 Revitalization Plan, PM
division produced a guideline document to accompany
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much of the development anticipated over the next
several years. The design principles address site planning,
architecture, and landscaping issues that, when applied,
will upgrade the physical appearance, functioning, and
safety of buildings, transportation corridors (both
vehicular and pedestrian), and open spaces (see Figure
20). The principles stress maintaining and, when neces-
sary, introducing visual harmony and a sense of visual
continuity to Laboratory sites (see Figure 21).

Some of the design principle recommendations are
being incorporated into the new Facilities Engineering
Manual, a document that specifies various standards and
codes for new development at the Laboratory. The design

principles are primarily located in the new Site Planning
chapter and the architecture and civil engineering chapters.

Potential Land Transfers and Related Land-Use Issues

Under the Atomic Energy Community Act of 1955,
the federal government recognized its responsibility to
provide support for a period of time to towns that were
strongly affected by proximity to portions of the nuclear
weapons complex. The intent of the act was to move the
towns to self-government and self-sufficiency by, among
other actions, transferring land.

During the 1950s and 1960s, the Atomic Energy
Agency transferred or leased some lands to Los Alamos
County and to private parties. In 1967 ownership of land
tracts, roads, buildings, and some of the utility systems
were transferred to the county. The land released at that
time was primarily located within Los Alamos townsite.
From the 1960s to the 1990s, the communities of White
Rock and Los Alamos continued to expand until nearly
all the available building space had been occupied.
Contaminated areas within the Los Alamos townsite were
cleaned up and transferred to the county or to private
ownership for development. If additional areas of con-
tamination were discovered during development, the
Laboratory’s Environmental Restoration Project under-
took appropriate clean up.

During the 1990s informal discussions started
between DOE’s Los Alamos Area Office (LAAO), the
Laboratory, and representatives of Los Alamos County
regarding potential transfer of government properties to
assist the county in becoming economically self-sufficient.
In 1996 DOE submitted a report to Congress concerning
assistance payments to the county. DOE recommended
that the historical annual assistance payment be discontin-
ued, with a lump-sum payment of $22.6 million; that
DOE transfer several municipal functions and installa-
tions; and that DOE transfer undeveloped land to the
county. In October 1996 Congress passed legislation to
terminate the annual assistance payment by mid 1997,
with the recommended lump-sum termination payment.
Disposition of municipal functions and installations
(water supply system, fire stations, and lease of the
airport) were begun in 1997. In addition, a lease for a
Research Park was negotiated with the Los Alamos
Economic Development Corporation in 1998, and the
lease was signed on February 1, 1999.

On November 26, 1997, Congress passed Public Law
105-119. Section 632 of Public Law 105-119 directs the
Secretary of Energy to convey parcels of land to the
County of Los Alamos or to the designee of the County.

Figure 20. The design principles address site planning,
architecture, and landscaping issues.

Figure 21. The design principles stress maintaining, and when
necessary, introducing visual harmony and a sense of visual
continuity to Laboratory sites. This artist’s rendition shows a
building entry court.
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The legislation also calls for the transfer to the Secretary of
the Interior, in trust for the Pueblo of San Ildefonso,
parcels of land under the jurisdictional administrative
control of the Secretary that are at or in the vicinity of Los
Alamos National Laboratory. Such parcels, or tracts, of
land must meet the suitability criteria established by the
Act. That is, a parcel of land is suitable for transfer if it is
not required for the national security mission before the
end of November 2007; can be restored or remediated by
November 2007; and is suitable for historic, cultural, or
environmental preservation, economic diversification, or
community self-sufficiency.

DOE is specifically charged with identifying poten-
tially suitable tracts of land; conducting a title search on
each tract of land; identifying any environmental restora-
tion or remediation needed for each tract of land (in a
report); and conducting a National Environmental Policy
Act (NEPA) review of the proposed conveyance or
transfer of the land tracts. DOE determined that the
appropriate level of NEPA review is an Environmental
Impact Statement (EIS).

Congressional legislation (Section 632 or Public Law
105-119) included a schedule for land transfer, as shown
in the sidebar.

In addition to such requirements of the legislation as
NEPA, DOE must follow the “Cross-Cut Guidance on
Environmental Requirements for DOE Real Property
Transfers.” Documents such as an Environmental
Baseline Survey and a CERCLA 120(h) report will be
needed for each tract of land. Other resource areas that
need to be evaluated before transfer can take place include
air resources, water resources, threatened and endangered
species, floodplains/wetlands, and cultural resources.

DOE has identified 10 tracts of land for potential
transfer to the County of Los Alamos or to the Bureau of
Indian Affairs to be held in trust for San Ildefonso Pueblo.
The 10 tracts, which total approximately 4,600 acres, are
the following:

• TA-21 tract, 244 acres, is on the eastern end of the
same mesa on which the central business district of
Los Alamos is located.

• DP Road tract, 50 acres, is located between the
western boundary of TA-21 and the major commer-
cial districts of the Los Alamos townsite.

• DOE Los Alamos Area Office tract, 13 acres, is
located within the Los Alamos townsite between Los
Alamos Canyon and Trinity Drive.

• Airport tract, 198 acres, is located east of the Los
Alamos townsite, close to East Gate Business Park.

• White Rock tract, 99 acres, is located north of
Pajarito Acres residential development and west of
the White Rock townsite.

• Rendija Canyon tract, 909 acres, is located north of
and below Los Alamos townsite’s Barranca Mesa
residential subdivision.

• White Rock Y tract, 435 acres, is a complex area
that incorporates the alignments and intersections of
State Routes 502 and 4 and the easternmost part of
Jemez Road.

• Site 22, 0.3 acres, is located at the edge of the
townsite mesa, south of Trinity Drive and above Los
Alamos Canyon.

• Manhattan Monument, a fraction of an acre in size,
is located adjacent to Ashley Pond and consists of a
plaque covered by a small pavilion.

• TA-74, 2,698 acres, is located east of the Los Alamos
townsite and includes much of Pueblo Canyon.

DOE submitted a Title Report on the 10 tracts,
prepared by the Army Corps of Engineers, to Congress.
The Title Report concludes that there are no encum-
brances on the DOE’s title to the tracts. A Draft Convey-
ance and Transfer EIS, which analyzed the environmental
impacts of the potential transfer of the identified tracts,
was distributed to the public in February 1999 and public

• February 28, 1998 – DOE submits a preliminary
identification of parcels to Congress.

• November 26, 1998 – DOE submits a Title
Review and Report to Congress.

• August 26, 1999 – DOE submits an Environ-
mental Restoration Report to Congress.

• August 26, 1999 – DOE submits a NEPA review
(EIS) to Congress.

• August 26, 1999 – DOE submits a Summary
Report to Congress on the results of the ER
report and the EIS.

• November 24, 1999 – Agreement on allocation of
parcels between Los Alamos and San Ildefonso
Pueblo submitted to DOE.

• February 22, 2000 – DOE submit a Conveyance
and Transfer Plan to Congress.

• February 25, 2000 – DOE provides for the
Conveyance and Transfer of Land meeting the
legislative criteria.

• February 26, 2007 – Environmental restoration
or remediation completed on lands to be
conveyed or transferred.

Schedule for Land Transfer
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hearings were held in March 1999. A draft Environmen-
tal Restoration (ER) report describing the potential release
sites, or areas of potential contamination and buildings on
the 10 tracts, was distributed to the public in February
1999. The ER report also outlined potential restoration
actions for each tract and provided rough estimates of the
costs of such cleanup. Public information meetings on the
ER report were held concurrently with the EIS public
hearings in March 1999. The earliest opportunity for the
transfer of tracts of land under this legislation will be
November 2000.

Research Park

Los Alamos National Laboratory, DOE, and the Los
Alamos Economic Development Corporation (LAEDC),
with support from the County of Los Alamos, are
pursuing the development of a research and development
park. The park is proposed to be developed on about 44
acres of land directly north of the Laboratory’s main core
area, known as TA-3. This land and park are intended to
provide a physical location for private industry to develop
facilities that will allow and foster scientific and technologi-
cal exchange between private industry and the Laboratory.

It is planned that in addition to the benefit of scientific
research and development to be gained by both the
Laboratory/DOE and industry, local and regional eco-
nomic benefits can be realized. DOE/LAAO and LAEDC
finalized a land-lease agreement on February 1, 1999.

A lease agreement in lieu of land transfer is being used
to ensure that DOE and the Laboratory maintain the
ability to protect the national security and operational
interest of the Laboratory since the park’s proposed
location is within the Laboratory’s existing operational
buffer area. The lease addresses such issues as the ability to
repossess property quickly; protection of federal land/
resources; protection of federal financial interests; limiting
of land uses to research and development and auxiliary
activities; and development requirements.

A NEPA environmental assessment has been com-
pleted. A Mexican Spotted Owl study completed in June
of 1998 found that no owls were present on or near the
park. Existing cultural resources identified within the
proposed park area resulted in a park boundary adjust-
ment to exclude these resources to outside the park
boundary. An environmental restoration management
review has occurred that is related to the few potential
release sites identified within the proposed park bound-
aries. All the sites within or adjacent to the park have been
previously reviewed and recommended for “no further
action” to the State of New Mexico.

The lease agreement provides for park master plan-
ning to be developed by LAEDC and approved by the
DOE area manager before any development may occur.
The lease agreement contractually requires all develop-
ment to be subject to County of Los Alamos and State of
New Mexico laws, regulations, and codes related to
development. This requirement ensures that all develop-
ment and land uses will conform to local and regional
building standards, providing the same public protection
required elsewhere within the County of Los Alamos.

In summary, the Research Park is visualized as a joint
government/private-effort setup that will benefit all
parties in both the short and long terms. With benefits at
the local, regional, and national level, it is hoped and
planned that the Research Park will be a starting point in
a mutually beneficial relationship, both financially and
scientifically, to all parties involved.

Construction Project Management

The Laboratory leadership has taken several important
steps in improving its performance on construction
projects. An Operational Excellence Goal to manage
construction projects within cost and schedule was estab-
lished and executed in 1998 to begin addressing basic
improvements in project management practices, skills,
reporting, and management review and accountability. In
the Laboratory Director’s testimony to the Senate Armed
Services Committee last year, the Director committed to
chartering an independent panel to review the manage-
ment of construction projects at Los Alamos. Subsequently,
he established the Project Management Advisory Panel
(PMAP) and charged it to assess current practices and
develop recommendations for further improvements in
project management performance, focusing primarily on
construction and infrastructure projects.

After five site visits to Los Alamos, the panel presented
its findings and recommendations last August.1  The panel
found that current Los Alamos management of projects
had serious deficiencies and that the Operational Excel-
lence Goal, although a good start, was insufficient, alone,
to achieve the level of truly effective project management
needed at the Laboratory. The construction project
management findings fell into two major categories:
(1) business practices, particularly poor front-end project
definition and weak project-execution disciplines and

1“Project Management Advisory Panel: A Report to the Director of the
Los Alamos National Laboratory on Findings and Recommendations to
Strengthen Project Management,” Los Alamos National Laboratory

report LA-UR-98-4345, September 1998.
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(2) the need for additional senior leadership actions to
manage the DOE/Los Alamos customer interface and to
lead the requisite cultural changes necessary for success in
project management. The panel made two principal
recommendations: (1) adopt unrelenting, change-agent
leadership and (2) apply structure, discipline, and
formality in project management practices. To accelerate
the rate of improvement toward excellence in project
management, the panel further recommended that the
Director appoint a senior Laboratory manager as “cham-
pion” for project management, and pilot, with DOE, two
or more demonstration projects according to the best
contemporary business practices for project management.

The Director appointed his Deputy Laboratory
Director for Operations as project management cham-
pion. To raise the internal stature, focus, and management
attention on project management within Los Alamos, he
formed a new Project Management Division in Novem-
ber 1998. Los Alamos and DOE have taken the PMAP’s
primary recommendations and codified them as best
practices in a joint DOE/Los Alamos Memorandum of
Agreement (MOA) on Project Management, signed last
December 1998 by DP-1, DOE/AL, DOE/LAAO, and
the Laboratory Director. We are currently working with
DOE to identify two pilot demonstration projects, one
nuclear and one nonnuclear, to execute according to these
best practices (for example, clear roles and responsibilities,
single points of contact, dedicated project teams, firmly
established baselines, realistic cost estimates, and proper
funds control). In a phased manner, we will document
and transfer the results of these pilots to strengthen our
business practices and to benefit our other projects.

In addition to improvements in management and
execution of projects, the Laboratory is taking a number
of systematic business steps to improve institutional
performance in the project management area, many of
which are in direct response to the PMAP’s, DOE’s, and
Congressional recommendations. These steps include the
following:

• Regular, systematic, and facilitated management
reviews of all construction projects according to
accepted project management practices, with special
attention to construction safety, to ensure the
projects are consistently on-time and within budget;

• Selective hiring of trained, experienced project
managers, project engineers, discipline engineers,
estimators, construction managers, and project
controls staff to exercise responsible ownership and
oversight of our projects, architect/engineering
(A/E) services, and construction contracts;

• Project management training and mentoring for all
project teams and discipline experts to create an
environment, common language and expectations,
and skill base for success;

• Strengthening of our A/E services to achieve “best-
in-class” performance from our subcontractors;

• Improved structure, discipline, and formality
through baseline management and formal change
control for all projects;

• Incorporation of Life Cycle Asset Management (as
outlined in DOE Order 430.1A) and necessary
nuclear requirements, as appropriate, into our
Laboratory Implementation Requirements (LIRs)
for Construction Project Management procedures
and guides, our “roadmap” for project management
and execution; and

• Development of the career ladders and personnel
policies necessary to attract, retain, and promote
project management at Los Alamos as a necessary
competency to execute our mission.

In summary, successful performance on construction
projects is Laboratory senior management’s primary goal.
Measures of success include consistent delivery of projects
on-time and within budget (performance measures in the
DOE/University of California contract); recognition for
implementing best business practices for project manage-
ment as assessed by external reviews; managed, cost-
effective, high-quality performance by architects, engi-
neers, and constructors as evidenced by minimum
rework, change orders, and cost overruns; and a best-in-
class construction safety record based on total reportable
incidents and lost-workday statistics.

b. Facilities Operation and Support

The Facility and Waste Operations (FWO) Division is
primarily a service organization which ensures that
current and future facilities and infrastructure are
planned, built, operated, maintained, and provided with
appropriate facilities support and services, including
facility engineering maintenance, operations services, fire
protection services, utilities, coordination of facility
management, and facilities planning. The division has
responsibility and authority for the following:

• promoting excellence of facilities and facility
operations throughout the laboratory;

• coordinating, maintaining, and providing assistance
in implementing institutional requirements (Labora-
tory Performance Requirements and LIRs ) relating
to facilities;
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• providing institutional coordination with regulators,
including DOE and the Defense Nuclear Facilities
Safety Board (DNFSB), in matters relating to
facilities;

• providing coordination of the facility management
units via the Institutional Facility Management
Program Office; and

• providing facility engineering, maintenance,
operations, utilities, and fire protection services
throughout the Laboratory.

Facility Management Program

The Facility Management Program at Los Alamos
comprises a decentralized system for managing all
Laboratory facilities. Within the program, ownership of
all Laboratory space, including physical structures and
facilities, is assigned to division directors. Each division’s
facilities and structures become part of a facility manage-
ment unit (FMU). An FMU can include multiple
facilities, buildings, other structures, and/or large areas of
land. In some cases, several FMUs may be grouped into
facility management zones to share necessary ES&H and
maintenance resources.

Each FMU has a facility management team led by a
facility manager who provides the infrastructure processes
and resources required to effectively support the facility’s
unique needs. For each facility or building within an
FMU, the facility management team works with tenant
organizations to establish facility-specific expectations.
Facility expectations comprise defined limits, boundaries,
and facility processes to ensure that the current ES&H
capabilities of the facility (commonly referred to as the
facility operating limits or safety envelope) are not
exceeded. The facility expectations also establish the
requirements for interfaces among tenants, the facility
management team, and support organizations.

Implementation of relevant institutional requirements
is the responsibility of line management, which is also
responsible for safety. In practice this applies to both
facility and operating organizations. Division directors
that own facilities and each division’s facility management
organizations are responsible for implementing manage-
ment LIRs that define facility expectations and for
implementing LIRs for the facility activities that they
perform. The intent of the institutional program is to
ensure that the Laboratory’s physical infrastructure
supports programmatic requirements and facility needs
and that formality of operations is consistent and appro-
priately applied across all facilities.

Energy Management

The Laboratory’s energy consumption for FY98 was
432.6 million kilowatt hours of electricity, 1.362 million
cubic feet of natural gas, and 304.2 million gallons of water.
The commodity costs for FY98 were $17.2 million for
electricity, $3.4 million for gas, and $2.04 million for water.

The National Energy Conservation Policy Act
(NECPA) is the primary legislative authority directing
federal agencies to improve energy management in their
facilities and operations. Section 543(b) of NECPA
requires that “not later than January 1, 2005, each agency
shall, to the extent practicable, install in federal buildings
energy and water conservation measures with payback
periods of less than 10 years.” The Energy Policy Act
(EPAct) of 1992 amends NECPA and contains provisions
regarding energy management requirements, budget
treatment for energy conservation measures, incentives for
federal agencies, reporting requirements, new technology
demonstrations, and agency surveys of energy-saving
potential. Executive Order 12902 of March 8, 1994,
mandates further requirements for federal energy and
water efficiency. The order increases the energy-saving
requirements for agencies to 30% by 2005 compared
with FY85 (EPAct requires 20% by 2000).

In 1996 the Facilities Division developed a Compre-
hensive Energy Management Plan for the Laboratory.
This plan was approved and issued in early 1997. The
objective of the Laboratory’s Energy Management
Program is to identify and implement cost-effective
solutions that increase energy efficiency, reduce consump-
tion, and reduce present and future operating costs at the
Laboratory. The program must be customized to meet the
needs and values of organizations. Only focused persistent
and sustained efforts will ensure success.

The purpose of the plan is to identify measurable
goals and initiatives that will be accomplished starting in
FY98. We outline in the next section the initiatives that
we will accomplish to meet Appendix F Performance
Measures 5.3a. In the section after that one, we discuss
additional activities the Laboratory plans to conduct to
address additional energy issues.

Summary of Goals and Initiatives Pertaining to
Performance Measure 5.3a

The Energy Management Plan for Los Alamos Na-
tional Laboratory as approved on February 4, 1997, is used
as the guideline in developing the energy goals starting in
FY98. For each year through FY04, we will evaluate
accomplishments and set energy goals for the next fiscal
year. The following goals and accomplishments address the
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specific areas specified in this measure as required by DOE:
• Surveys and inspections for identifying cost-effective

energy and water conservation measures, including
completion of the comprehensive facility audit by
March 2004; energy conservation in surplus
facilities; identification of low-cost opportunities;
and solar/renewable energy applications.
- During FY98 we accomplished the goal to

perform energy audits on 400,000 square feet of
facilities (10 buildings). One energy-savings
retrofit project was approved by DOE for funding
and is now in the design stage.

- For FY99 the goals are to perform energy audits
on 200,000 square feet of Laboratory facilities and
to identify surplus facilities Laboratory-wide.

- Solar/energy renewal will not be addressed at this
time due to lack of funding.

• Completion of Federal Energy Management Program
(FEMP) funded energy-savings retrofit studies within
budget and within one year of funding.
- Because there is currently no funding available

from FEMP, there are no goals in this area.
• Progress towards installing by January 2005 all cost-

effective energy and water conservation measures
identified by Comprehensive Facility Audits.
- During FY97 and FY98 we installed in selected

buildings 64 occupancy sensors that turn off lights
automatically to save energy when offices and
conference rooms are not occupied.

- For FY99 the goals of the Energy Management
Program are to continue to install occupancy
sensors to automatically turn off lights, comput-
ers, monitors, and laser printers in selected
buildings; to install programmable timers to
control the operations of heating and cooling
systems; and to identify control devices and
equipment that can be installed to save water.

• Completion of FEMP-funded energy-savings retrofit
projects within budget and within one year of
funding.
- The goal for FY99 is to complete the installation of

the energy-savings retrofit at Building 1 in TA-53.
• Design and construction of new buildings and

building alterations according to federal energy
reports and building commissioning.
- We have issued the general requirements for

building commissioning for the design and
construction of new buildings and alterations to
existing buildings.

- The goal for FY99 is to finalize the detailed
requirements for building commissioning.

• Provisions for cost-effective energy and water
conservation in real property leases.
- The goal for FY99 is to perform actual physical

surveys of all Laboratory lease spaces and to make
recommendations for energy conservation.

• Use of alternative project financing, including
energy-savings performance contracts and demand-
side management programs.
- The goal for FY99 is to recommend at least two

energy projects for energy-savings performance
contracts.

• Energy Management Training
- The goal for FY99 is to conduct one in-house

energy management training for facility building
managers or their representatives.

• Employee Awareness
- The goals for FY99 are to (1) participate in Earth

Day celebrations at the Laboratory and Los
Alamos County, (2) distribute energy-savings
information materials, and (3) provide energy-
savings information on the Laboratory’s Web site.

• Procurement of energy efficient and water-saving
products.
- The goal for FY99 is to purchase and install

programmable timers to automatically turn off/on
heating and cooling systems to save energy.

Additional Energy Efficiency Activities for FY99
Additional Energy and Utility Studies. As described in

the Energy Management Plan for the Laboratory, several
additional studies are recommended which will contribute
to utility planning issues, identify appropriate program
directions, and provide guidelines for design and construc-
tion projects. These studies will focus on the following:

• TA-21 Steam Plant Upgrade,
• TA-3 Generation-Cogeneration Plant Strategy,
• Site-Wide Metering and Rebilling Program,
• CFC Chiller Replacement and Plant Upgrade

Strategy, and
• Electrical Distribution System Efficiency.

The Energy Program manager will continue to solicit
management support for funding these initiatives.

Acquisition of Equipment/Products and Supplies. Each
year the Laboratory purchases significant amounts of
energy-related products. As the area’s largest customer, the
Laboratory can greatly affect the availability and cost of
products and technologies that save energy and conserve
natural resources.

As described in the Energy Management Plan, energy
efficiency measures can be initiated immediately at the
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Laboratory by developing an Energy Efficiency Product
Procurement and Stocking Program. As existing on-site
equipment fails, the maintenance and operations Support
Services Subcontract (SSS) contractor can replace equip-
ment with more-energy-efficient models if those models
are available. Energy efficient products, such as lamps,
ballasts, and small motors, may be stocked on-site and
made available to the maintenance department.

In FY99 the Utilities and Infrastructure Group in
FWO Division will begin working with Business Opera-
tions Division’s Procurement Teams, FMUs, FWO
Division’s operations and maintenance personnel, and
PM Division’s design engineers to identify energy efficient
products which may be ordered and installed in place of
standard products.

Employee Awareness Program. An effective Energy
Awareness Program strategy requires a comprehensive
approach involving both the employees and the local
community. This is particularly true for the Laboratory
and the city of Los Alamos because of their unique
interrelationship. Being a good neighbor, responsible
employer, and exhibiting environmentally responsible
behavior have long-term value in maintaining a positive
relationship with the community.

In FY99 the Energy Program manager will seek to
establish an Employee Awareness Program team, which
will develop an action plan for the near and longer terms.
Specific activities will be identified and conducted this year.

Programs Targeted for the Future. Three programs are
considered to be low to moderate priorities at this time.
However, utility-planning issues may drive the need to
raise the priority of preparing an alternative/renewable
energy strategy. The three programs are as follows:

• Small Building Technology Scoping and Retrofit
Program,

• Alternative Fuels and Renewable Source Application
Strategy, and

• Site Transportation Program.

These programs and strategies will be addressed as
budget and Laboratory priorities allow.

Space Management

The Laboratory began a space-recharge program in
1992 with two objectives: (1) improving both the control
over and the allocation of space and (2) allowing a
reduction of the indirect burden rate. The recharge was
initiated at a flat rate ($7.50 per occupiable square foot)
with planned incremental increases over the next two to

three years. The charge rate was designed to cover the
costs of centralized maintenance and utility costs.

With the implementation of distributed facility
management in 1995, the system has evolved to one in
which recharge rates are divided between those charged
for centralized services (roads, grounds, and utilities) and
those charged by each respective FMU for maintenance
and assurance of the ES&H of buildings.

Surplus Facilities

Since initiation of space recharge, Laboratory organi-
zations have returned about 400,000 square feet of space
to the institution as excess to programmatic needs. The
space/buildings returned consist of rundown and obsolete
buildings that are no longer suited for habitation.

In 1999 the Laboratory initiated a centralized process
to manage the removal of inactive excess/surplus build-
ings. Buildings designated as excess/surplus are processed
through FWO Division, which places them in a safe
shutdown mode. Once safely shut down, excess/surplus
buildings are transferred to a special FMU. The FMU
places the buildings in a queue for decontamination and
decommissioning (D&D) and subsequent removal.

The special FMU is responsible for overseeing the
surveillance and maintenance of the surplus buildings;
coordinating the removal of the buildings to be trans-
ferred off site; and contracting for and overseeing the
D&D of buildings that are to be demolished. Table 15
gives the planned budget for managing surplus facilities.

Fire Protection

We implement the Laboratory’s Fire Protection
Program in accordance with the DOE/University of
California contract requirements through LIR 402-
910.01.1, Fire Protection Program. The Fire Protection
Manual lays out the Fire Protection Program and will
eventually become Laboratory Implementing Guidance.
Fire protection procedures are steadily being incorporated
into the Operations and Maintenance Manual. The
responsibility to complete fire protection maintenance for
Laboratory facilities belongs to the facility managers.
Oversight of the Fire Protection Program is accomplished
under the memorandums of understanding between each
FMU and the Fire Protection Group.

Under the LIR the group leader of the Fire Protection
Group has been designated as the Laboratory’s Fire
Marshal. The group leader also has jurisdiction for the
National Fire Codes, with the exception of issues specifi-
cally and comprehensively covered by National Fire
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Protection Association 70, the National Electrical Code.
In response to the significant wildfire threats to the
Laboratory, the Fire Protection Group, and the Ecology
Group coordinate the wildfire prevention aspects of fire
protection as well as facility inspections for property loss
and risk evaluation.

The Securities and Safeguards Division and FWO
Division are upgrading the site-wide alarm system,
BRASS (Basic Rapid Alarm Security System). The
security alarms will be separate from the fire alarms, and a
stand-alone fire alarm system will be installed. The project
for installing the stand-alone fire alarm system is expected
to begin in FY00.

DOE transferred administration of the current Los
Alamos County/DOE contract for fire department
services to the Laboratory on December 1, 1997. The
Emergency Management and Response Group performs
the technical administration for day-to-day fire depart-
ment operations. A follow-on contract is still pending.

4. Security

Security has been and always will be important to the
execution of our mission. In recent years there have been
notable efforts to upgrade all types of security at the
Laboratory. In early 1998, the Laboratory Director
provided greater emphasis on safety and security by
creating a deputy director position that would concentrate
on security, safety, and operations. Previously, one deputy
director had oversight of all business functions, all
outreach functions, and all operational functions, includ-
ing security and safety. In April 1998 a separate Security
Division was formed with a former Air Force security
officer specializing in physical security at the head.
Consequently, a greatly improved Site Safeguards and
Security Action Plan was developed, approved by DOE,
and published. The plans and activities of this division are
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Table 15. Planned Budget for Managing Surplus Facilities ($M).

FY99 FY00 FY01 FY02 FY03 FY04 FY05

Defense Programs (DP) Funds
  Surveillance and Maintenance 1.000 0.500 0.500 0.500 0.300 0.300 0.300
  Decontamination and Decommissioning 1.100 1.600 1.600 1.600 1.800 1.800 1.800

Environmental Management (EM) Funds* 2.717 7.936 4.829 5.802 5.754 6.192 12.604

Total DP and EM Funds 4.817 10.036 6.929 7.902 7.854 8.292 14.704

*EM funds are for specific project activities at TA-2, TA-21, and TA-33 and for miscellaneous STRS facilities decommissioning.

described below under Basic Security and Safeguards. In
November 1998, as part of the implementation of
Presidential Decision Directive-61, a new office of
Internal Security (ISEC) was created to conduct the
counterintelligence and foreign visitor program at the
Laboratory. This office is described below under Internal
Security. In addition, the Director established a Lab-wide
goal of “Zero Safeguards and Security Violations,” and
strong sanctions are being taken by line managers for
security infractions.

These organizational and operational changes, together
with the many other efforts associated with these improve-
ments, provided critical resources for responding to the
recent national attention on the subject. The Laboratory is
well positioned to make significant improvement in the
next and subsequent years. We recognize that to maintain a
high level of security against the rapidly changing threats,
we will need to continue making improvements.

In response to the recent criticism of security at the
defense national laboratories (Los Alamos, Livermore, and
Sandia), these laboratories and DOE developed a Tri- Lab
Information Security Plan in April 1999. The Laboratory
is implementing this plan, and as part of that effort, to
ensure continued coordination of these improvement
efforts, a Senior Information Security Policy Board
(INFOSEC) was formed as described below.

To provide emphasis for the coming year, the Director
has included the following in the organizational objectives
for evaluating performance for the next year:

• achieve a rating of “Meets” or better on the Appen-
dix F Critical Few Measures for ESH, Facilities, and
Security,

• implement Tri-Lab Information Security Action
Plan per Institutional Milestones, and

• implement Presidential Decision Directive-61 to
enhance our counterintelligence efforts and provide
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Figure 22. Organizational chart for the Office of Internal
Security.
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effective management of our foreign visits and
assignments program.

The sections below provide high-level summaries of
the major plans and activities of the larger elements of
Laboratory security, but there are many additional, more-
specific initiatives and improvements underway. We can
and will accomplish our mission while protecting the
nation’s secrets. We are committed to following a path
that will allow us to execute our mission responsibilities
with the full trust of the nation.

a. The Senior Information Security Policy Board

The Laboratory is implementing the Tri-Lab Informa-
tion Security Plan that was approved by Secretary
Richardson on April 15, 1999. To ensure execution of
ongoing activities associated with this plan, the Labora-
tory Director has formed a Senior INFOSEC Policy
Board to provide the institutional leadership and over-
sight of information security activities. The creation of
this board meets one of the objectives of the nine-point
Tri-Lab INFOSEC Plan.

In addition, a formal technical program is being
created to lead our technical efforts to identify and
develop solutions to present and projected computer
security challenges. The program manager will be
responsible for the planning and execution of the
Laboratory’s technical cyber-security efforts. The program
manager will interact directly with the INFOSEC Policy
Board to ensure tight communications regarding Labora-
tory objectives, priorities, and oversight. Our goal in
forming this new function is to ensure that we can
demonstrate outstanding performance in computer
security that would be comparable to our performance in
high-performance scientific computing.

The Security and Safeguards (S) Division will interact
with the INFOSEC Policy Board to ensure compliance
with the security regulations and guidance issued by
DOE Safeguards and Security organizations.

The creation of the INFOSEC Policy Board and the
new Technical Computer Security Program will lead the
Laboratory in a continuing level of attention to computer
security as part of our institutional responsibilities.

b. Internal Security

In response to Presidential Decision Directive 61, the
Office of Internal Security (ISEC) was created in Novem-
ber 1998 and is currently headed by a former FBI
Counterintelligence (CI) Special Agent. ISEC reports to

the Deputy Director of Operations and has direct access
to the Laboratory Director. In creating the office, Foreign
Visits and Assignments (FV&A) was transferred from S
Division, and Operations Security (OPSEC) was moved
from the Audits and Assessments Division. Figure 22
shows the organization chart for ISEC.

ISEC’s goal is to create for the Laboratory an effective
CI program that, while preserving the scientific mission
of the Laboratory, addresses possible security issues that
might arise when Laboratory employees engage in foreign
travel and foreign nationals visit the Laboratory. To
achieve this goal, the office will integrate the three
elements of CI, FV&A, and OPSEC into a cohesive
program that processes and screens foreign visits and
assignments, provides briefing and debriefing for Labora-
tory travelers, and contributes to the CI and security
awareness program. An important element of the CI
program is to maintain a productive working relationship
with the local FBI and to assist and complement that
agency with their dually authorized investigations.

ISEC intends to coordinate and cooperate with
S Division in areas of dual responsibility, especially cases
involving computer intrusion, compromise, or misuse
where there is a potential CI issue, such as foreign
national involvement.

ISEC has been instrumental in creating a new FV&A
procedure that provides increased scrutiny for foreign
nationals who are invited to the Laboratory. These
procedures exceed the DOE requirements under Order
1240.2B and are intended to provide additional protec-
tion for classified and sensitive information. The new
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procedures provide for increased review by Laboratory
management to ensure that a visit can be justified and
that adequate security precautions are in place. The host
and the foreign national sign forms acknowledging their
duties and responsibilities while the visitor is at the
Laboratory. Furthermore, the Director’s Office must
personally authorize the visit or assignment of foreign
nationals from sensitive countries. Having OPSEC under
the ISEC Office will also allow for periodic review of the
activities and access of foreign national visitors.

ISEC is committed to addressing the CI requirements
of the Laboratory and at the same time preserving the
necessary scientific environment. With the increased
responsibilities assigned to the ISEC office, it is expected
it will grow from its initial staffing level of 8 persons to 18
persons, including the Office Director. The new configu-
ration of CI Officers, OPSEC, and FV&A in the ISEC
Office will provide an efficient and effective vehicle to
effect the duties and requirements of a CI program.

c. Basic Security and Safeguards

The basic security and safeguards (S&S) operations at
the Laboratory are conducted to ensure effective protec-
tion of national security interests, proprietary informa-
tion, employees and visitors, property, and the general
public. The Laboratory Strategic Plan for FY99 through
FY04 describes an overall S&S strategy that uses a graded
approach based on threat analysis, risk assessments, and
cost-benefit analysis. In this manner, the Laboratory
ensures that all S&S interests, including classified and
sensitive unclassified information and matter, nuclear
material, and other government property are adequately
protected.

The primary plan that outlines the S&S programs and
measures to protect national security assets at the Labora-
tory is the Site Safeguards and Security Plan. DOE
approved this 500-page document in 1998, and the
annual update of the plan will be submitted for DOE
approval in the latter part of 1999.

The Laboratory Director gives special attention to the
security of classified information and the protection of
nuclear material. The Director of S Division manages
S&S functions. Other Laboratory managers who use,
generate, or store classified matter collaborate with the
S Division Director in accomplishing the goals of protect-
ing unclassified sensitive information and classified
information while at the same time accomplishing scientific
endeavors with universities, other national laboratories,
industry, government, and the international community.

Every employee and contractor with a security
clearance receives initial and annual refresher training in
security awareness and security responsibilities. Awareness
of individual responsibilities in protecting and controlling
classified or sensitive information is an effort that contin-
ues to be emphasized through awareness training, security
bulletins, and security awareness days.

New measures that have been implemented in the last
year include

• a classified computing stand-down for intensive
retraining and review of practices;

• an electronic screening system (firewall) and strong
authentication procedures for unclassified computer
systems;

• separation of duties and glove box procedures
coordinated with the Nuclear Materials Control and
Accountability executive-level steering group and
endorsed by DOE (demonstrating an excellent
example of bringing together line, program, and
oversight requirements);

• remeasurement of certain special-nuclear-material
items to improve the quality of the accountability
value using newer measurement technology;

• an increase of 60 security police officers in the
protective force; and

• acquisition and deployment of six new armored
vehicles to bolster the protection and response
posture of the protective force.

In a continuing endeavor to provide technological
solutions to historically labor-intensive security problems,
we have aggressively pursued line-item project upgrades to
the physical security systems. Installation of the security
system upgrades over the next seven years will signifi-
cantly improve the quality and reliability of the system
and associated protections.

Laboratory management is committed to partnering
with DOE S&S managers and their staffs through jointly
sponsored working groups, task forces, and executive
steering committees. This partnering has already strength-
ened the working relationship with our DOE counter-
parts. In addition, the Laboratory has committed to
achieving excellence in safety, health, and environment
performance and in meeting business imperatives with a
goal of zero safeguards and security violations.
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C. BUSINESS ADMINISTRATION
AND OUTREACH
1. Introduction

The Deputy Laboratory Director for Business
Administration and Outreach (BAO) has Laboratory-
wide responsibility for the institution’s business affairs.
BAO has performance-management (Appendix F)
responsibility for all business administrative matters,
including economic development and business informa-
tion systems that fall under line-management authority of
the Deputy Director for Science and Technology.  BAO is
also responsible for championing the special provision on
regional involvement.

The BAO Deputy Director is the line manager for 11
Laboratory organizations: Business Operations, Human
Resources, Community Relations, Public Affairs, Audits
and Assessments, Laboratory Legal, Diversity, Equal
Opportunity, Ombuds, Industrial Business Development,
and Quality Improvement.  To attain Laboratory goals of
excellence and strategic focus, including Appendix F
objectives, BAO uses performance management to align
individual behavior and performance with institutional
and organizational priorities.  The Laboratory Director
and the Senior Management Team specify institutional
priorities, which are derived from the Laboratory strategic
planning process.  The BAO Deputy Director negotiates
specific organizational priorities with each BAO manager
that reports directly to him. Priorities, whether institu-
tional or organizational, are specified in terms of measur-
able, audit-verifiable results, the focus being outcomes as
opposed to process.  For example, for the 1998 to 1999
performance cycle, the following institutional priorities
were applicable to BAO Managers:

• Institutional Priority—Environment, Safety, and
Health Objectives:
1. Frequent Management Safety Walkarounds.
2. Reduction in Total Recordable Incidents

(e.g., accidents) and Lost Work Days.
3. Zero RCRA (hazardous waste) Violations.

• Institutional Priority —Administrative Objectives:
1. Timely Completion of Performance Appraisals.
2. Improvement in Workforce Diversity.
3. Responsible Management of Financial Resources.
4. Participate in Community Involvement

Activities.
5. Improve Employee Communications/Relations.
6. Satisfy Appendix F Property Measures.

Organizational priorities, called Programmatic/
Functional Objectives, were negotiated with each BAO

Manager separately, but they generally fell into the
following five broad categories:

1. Customer Satisfaction, Coordination, and
  Communications.

2. Strategic and Tactical Planning and Related Plan
    Execution.
3. Institutional Support and Related Cross-
    Organizational Integration.
4. Accomplishment of Organizational Goals,

  Programs, and Objectives.
5. Effectiveness, Economy, and Efficiency of

  Operations (for example, continuous quality
     improvement and cost savings).

Described in the remainder of this section are high-
level plans for human resources, diversity and equal
opportunity, employee relations, the Ombuds program,
community involvement and outreach, public affairs,
industrial business development, business operations,
audits and assessments, and quality improvement.
Information management and the University of
California’s Northern New Mexico Office are also
addressed in this section of the document. Although they
are not line-managed by either the Deputy Director for
BAO or the Deputy Director for Operations, they fall
into the DOE Corporate Management category of
Communication and Trust.

2. The Workforce

a. Human Resources

Accomplishment of the Laboratory’s programmatic
mission requires outstanding people. Workforce planning
and management, recruitment, personal development,
diversity, an enhanced work life, and a work environment
of mutual respect are all key to mission success. These
human-resource functions at the Laboratory are managed
through the Human Resources (HR) Division, which
provides leadership and support that unifies and strength-
ens the ability of the workforce to support the
Laboratory’s mission.

HR Division, in conjunction with the Diversity
Office, whose plans and activities are addressed in Section
III.C.2.b., provides the Laboratory with support in
reaching its strategic objectives for the workforce, which
are summarized as follows:

• a flexible, skilled, and diverse workforce, and
• improvement in the quality of work life.

In FY98 HR Division established a Workforce
Planning Team. This team developed a workforce

1. INTRODUCTION III.C. BUSINESS ADMINISTRATION AND OUTREACH
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planning model, which is now being implemented at the
Laboratory as part of the annual Laboratory Planning
Process. This model is described in Figure 23.

We have created a Web site that provides managers
with an overview of the workforce planning goals,
processes, and tools to assist in the following:

• identifying initiatives and major thrusts areas,
• characterizing current workforce demographics,
• forecasting and planning future workforce needs, and
• performing gap analysis and developing appropriate

actions such as hiring, redeployment, career devel-
opment, and internal and external partnering to
address organization workforce needs.

Characterizing the workforce is essential to the
planning process. Table 16 at the end of this section
shows the current composition of staff at the Laboratory
with respect to educational degrees.

Figure 24 portrays the system through which the
Laboratory’s workforce priorities are addressed. This
systems view illustrates the continuous process of develop-
ing, implementing, and improving products and services
within an environment that is shaped by the Laboratory’s
mission, contractual and stakeholder requirements, and
customer input. The human-resources function at Los
Alamos is an adaptive system that will change to meet the
needs created by this dynamic environment. A Balanced
Scorecard Model is used to drive organizational objectives.

The Appendix F performance measures established in
the DOE/University of California contract and the
attendant evaluations against those measures are used to
set “stretch” goals and to track corresponding progress.
HR Division continues to use an external advisory
committee composed of senior leaders and human-
resources experts from benchmark companies and
academic institutions to review current operations and to
advise on initiatives.

Distributed Service Delivery Model

The Laboratory uses a distributed services model for
providing human-resource support in the areas of staffing,
compensation, benefits, employee relations, Affirmative
Action/Equal Employment Opportunity, diversity, and
training and development.

HR Division’s generalists and assistants assigned to the
other Laboratory organizations play multiple roles in their
efforts to provide value-added services that assist custom-
ers in achieving their organizational objectives. As
administrative experts, our generalists and assistants
ensure efficiency in the delivery of human-resource

processes. As strategic partners, they focus on aligning
human-resource strategies and practices with business
strategies. As employee champions, they help solve day-
to-day problems, concerns, and needs of employees and
build relationships of trust that help maximize productiv-
ity. Finally, as managers of change, our generalists and
assistants help to identify and implement processes for
change (changes that are value added, promote opera-
tional efficiency, and are cost saving and user friendly),
build commitment to those processes, and ensure that
change occurs as intended.

The generalists and assistants rely heavily on human-
resource subject-matter experts who are responsible for
establishing policy and procedure, designing new initia-
tives, and taking the lead on HR Division’s process
improvement initiatives.

Training

To support the workforce of the future, many training
functions are moving to the Web or to distance-learning
delivery modes. For example, to assist workers in identify-
ing learning and education opportunities offered at the
Laboratory for development and job requirement purposes,
our Virtual Training Center offers a cross-indexed listing of

Figure 23. The process of workforce planning.
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available learning opportunities, on-line registration,
course descriptions, voting for courses, and Web training
options. The center also provides access to each employee’s
training transcripts and training plans. A broad range of
learning and training programs are also offered on the
Web. The Web’s learning environment offers several
advantages: less time away from the job; a familiar training
interface; ease of use; immediate training feedback; and
the ability to access the most-current training information.

Satellite-based distance learning and video conferencing,
available at an increasing number of locations at the
Laboratory, provide time-sensitive information and data
through virtual face-to-face communication. Such systems
allow facilities throughout the DOE Complex, remote
training vendors, and distant universities to provide learning
opportunities for Laboratory workers.

The distributed training staff provided by HR Divi-
sion serve line organizations in their need to design and
develop training. Training professionals are available for
short- or long-term assignments to develop specific
training products such as classroom training or Web
courses, to conduct tabletop analyses of job content, to
share performance improvement expertise, and to assist
with training documentation.

Workforce for the Future

To position the Laboratory to meet its goals, HR
Division’s programs and services focus on developing the
current workforce and planning for future workforce needs.

In FY99 we implemented a Leadership Center. This
center offers a wide range of leadership development
resources that can be used to tailor a development plan.

A Leadership Competency Model provides a consistent
framework for leadership development at the Laboratory.
While the Leadership Center focuses on the development
of Laboratory leaders, the Employee Center, currently
under development, will provide a variety of development,
learning, and education opportunities for the workforce. At
the present time Laboratory staff can enroll in advanced
degree programs, courses, and workshops through the
Center for Graduate Studies at the Los Alamos branch of
the University of New Mexico, the National Technological
University, or the Stanford Center for Professional Devel-
opment at the Stanford University School of Engineering.

The Laboratory is in the second year of implementing
a formal Mentoring Program. The purpose of the
program is to coordinate cross-organizational employee
partnerships; establish a framework of resources and
support for partners; and encourage employees who are
dedicated to learning new skills they would otherwise
have learned less well, more slowly, or not at all. Typically
the Mentoring Program focuses on three areas: knowledge
exchange, leadership, and general professional growth.

In FY99 HR Division developed and implemented
the Pipeline Initiative in an effort to strengthen the tie
between our student employment programs and the
Laboratory’s long-term recruitment goals. This program
will help to link existing student employment and
education programs at the Laboratory with programs
elsewhere in New Mexico. The goal of the Pipeline
Initiative is to help talented and motivated secondary and
postsecondary students identify and secure placement in
progressively more challenging educational and career
opportunities in science, math, engineering, technology,
and other fields crucial to the success of the Laboratory.

Figure 24. Human resources – a systems view.
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Table 16. Laboratory Staff Composition.1

Disciplines within Pay Series2 JD MD DVM BS/BA MS/MA PhD Total

Technical Professional Staff
  Sciences3 220 234 1,026 1,480
  Engineering4 5 1 414 563 631 1,614
  Nontechnical Degrees 14 35 143 20 212

Administrative Professional Staff
  Sciences 22 8 6 36
  Engineering 57 24 3 84
  Nontechnical Degrees 6 305 298 8 617

Technicians
  Sciences 48 13 1 62
  Engineering 1 135 24 4 164
  Nontechnical Degrees 76 14 90

All Other Staff
  Sciences 3 3
  Engineering 22 1 23
  Nontechnical Degrees 87 5 1 93

1Full-time and part-time regular employees as of October 1, 1998. The sum of degree levels and disciplines will exceed actual head counts because some
employees may have multiple degrees.
2Acronyms for College Degrees:
  JD - Juris Doctor
  MD - Doctor of Medicine
  DVM - Doctor of Veterinary Medicine
  BS/BA - Bachelors of Science/Bachelor of Arts
  MS/MA - Masters of Science/Masters of Arts
  PhD - Doctor of Philosophy
3The sciences category includes physics, chemistry, math, computer science, statistics, miscellaneous science, and miscellaneous life science.
4The engineering category includes mechanical, chemical, electrical, radio, electronic, nuclear, civil, mining, architectural, space science, materials (such as
ceramics and metallurgy), earth science, environmental/life science, and miscellaneous engineering (for example, industrial, health, and military).

b. Diversity in the Laboratory’s Workplace

The Laboratory is developing and implementing a
Laboratory-wide diversity initiative. In support of the
Laboratory’s Strategic Plan and its focus on workforce
diversity and quality, the goal of the diversity initiative
will be to assist the Laboratory in creating and maintain-
ing an environment in which all employees can naturally
contribute their full potential in pursuit of organizational
objectives. All employees are included because diversity
means variety. Each day, employees bring to work a
variety of diversity dimensions, such as problem-solving
styles, work styles, and personalities.

The process of creating an environment in which all
employees feel valued will require a long-term initiative to
bring about organizational change. By being committed
to improving the quality of work life for all of its employ-
ees, the Laboratory intends to ensure that its mission and
vision will be carried out successfully. As the Laboratory

Director stated in the Director’s Statement in the
Laboratory’s Institutional Plan FY 1999–FY 2004, the
workforce’s “quality, diversity, and commitment to
excellence are what make us successful in our mission.” In
short, workforce diversity is a business asset.

The Laboratory is developing and will implement a
multiyear diversity initiative designed to bring about the
organizational change mentioned in the previous para-
graph. The initiative will be evaluated continuously for its
effectiveness. It will be measured against Section 3.2 in
Appendix F, against the Laboratory’s affirmative action
goals, and against new measures that will be developed to
capture the dimensions of diversity that affect the work-
force’s ability to realize the Laboratory’s vision and mission.

 A Laboratory-wide, long-term educational process
will be a major component of the diversity initiative.
Included in the educational process is the clarification
that diversity, affirmative action, and equal employment

III.C. BUSINESS ADMINISTRATION AND OUTREACH 2. THE WORKFORCE
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opportunity (AA/EEO) are separate concepts. To empha-
size the separate concepts and provide added focus to the
equal opportunity objective without diminishing the
diversity initiatives, the Laboratory has split the Office of
Equal Opportunity from the Diversity Office. The latter
office will address diversity issues, and the Office of Equal
Opportunity will ensure that the Laboratory is compliant
with federal and state regulations and University of
California policies regarding AA/EEO.

The Laboratory is committed to improving the
representation of minorities and women (ethnic and
gender diversity) in the workforce through the develop-
ment and implementation of strategies and other affirma-
tive action “good faith” efforts. Good faith efforts are
designed to improve recruitment, selection, and retention
of minorities and women in underutilized job groups.
Table 17 at the end of this section provides information
on the composition of the Laboratory workforce. In
addition to good faith efforts, the Laboratory’s perfor-
mance will be measured by an improvement in the
utilization of minorities and women.

At the beginning of each fiscal year, high-priority
underutilized groups are identified. Underutilization
levels, placement opportunities, and the size and diversity
of applicant pools are used to identify the high-priority
categories. For both FY98 and FY99, the high-priority
categories for the Laboratory were female and minority
officials and managers, female and minority professional-
level technical staff members (TSMs), and female
technicians.

To address underutilization in high-priority areas, the
Laboratory has developed a results-oriented plan that
includes the specific actions that will be targeted for
achievement during the fiscal year and the assigned
responsibilities for those actions. The Laboratory plan
includes organization-specific action-oriented plans
(AOPs) submitted by each division and program office.
The commitment and investment in carrying out good
faith efforts reaches every part of the Laboratory by
requiring each organization to develop its own strategy to
alleviate female and minority underutilization.

During FY98 66 AOPs from 32 organizations were
submitted for inclusion in the Laboratory plan. The
AOPs incorporate good faith efforts designed to enhance
the following:

• coupling of outreach and recruitment efforts in
high-priority job groups;

• a systematic effort to measure and report outcomes
and impact of the outreach and recruitment process;

• ethnic and gender diversity and viability of candi-
date pools;

• efforts to educate and sensitize the workforce to
diversity awareness;

• integration of diversity issues in Laboratory opera-
tions and the daily fabric of Laboratory life;

• active top management support of diversity consid-
erations, including affirmative action and educa-
tional outreach efforts; and

• representation of minorities and women as defined
in the Laboratory’s Affirmative Action Program.

The Laboratory made significant progress during
FY98 while implementing organization-specific AOPs. In
the two high-priority areas for minorities, officials and
managers and professional-level technical staff members,
the Laboratory improved toward full utilization with a net
gain of 6.8% in officials and managers and 4.3% in
nonmanagement TSMs (see Figure 25).

During FY98 female utilization improved in the high-
priority areas of officials and managers and nonmanage-
ment TSMs while declining slightly in the technician
category. Overall the high-priority areas showed a net gain
of 6.4%, including a 3.2% gain in officials and managers,
a 4.5% gain in nonmanagement TSMs, and a 1.3%
decrease in female technicians (see Figure 26).

Although the Laboratory emphasizes improvement in
the utilization of minorities and women in high-priority
areas, a high level of utilization must also be maintained
for women and minorities in non-high-priority areas.
Overall the Laboratory showed an improvement in non-
high-priority categories for both women and minorities.

The net gain in minority utilization for non-high-
priority areas was 8.3% during FY98. Minority utilization
improved by 2.8% for technicians, 4.2% for support staff
member (SSM) professionals, and 2.3% for office and
clerical workers while declining by 1.0% in crafts and
operatives workers (see Figure 27).

The Laboratory showed improvement in female
utilization in two of three non-high-priority categories.
Female utilization improved by 1.0% for SSM profession-
als and 1.4% for crafts and operatives workers. The
female utilization for office and clerical workers decreased
(see Figure 28).

The Human Resources Division, the Diversity Office,
and the Office of Equal Opportunity are currently
working together in an effort to improve the employment
process and workforce planning by including affirmative
action, good-faith efforts, and the diversity initiative in
both processes.
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Figure 25. Los Alamos has shown improvement toward full
utilization of the high-priority job groups for minorities.

Figure 26. Los Alamos has shown improvement toward full
utilization in two out of three high-priority job groups for
women.

Figure 27. Los Alamos has shown improvement in three out of
four non-high-priority categories for minorities.

Figure 28. Los Alamos has shown improvement in two out of
three non-high-priority categories for women.
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Table 17. Affirmative Action and Equal Employment Opportunity.

Regular Employees as of September 30, 1998 (including personnel on leave)
        American     Asian/Pac

                                                   Total1                Minority             White             Black           Hispanic         Indian         Islander
Occupational Category  M     F M F M F M F M F M F M F
Officials and Managers
  Managers 381 91 49 12 327 77 2 1 37 10 5 0 5 1
  Supervisors 803 214 170 71 621 141 4 2 141 61 7 3 18 5
Professionals
  Scientists and Engineers 2,090 365 288 63 1,748 292 12 1 159 38 28 2 89 22
  Administrative 363 521 139 198 218 318 2 1 129 179 6 12 2 6
Technicians 962 300 528 149 415 148 4 1 493 131 26 10 5 7
Office and Clerical 79 655 63 443 16 208 0 0 60 420 3 19 0 4
Crafts 95 6 48 4 45 2 0 0 43 4 5 0 0 0
Operatives 11 12 9 11 2 1 0 0 9 10 0 1 0 0
Total 4,784 2,164 1,294 951 3,392 1,187 24 6 1,071 853 80 47 119 45

Limited-Term and Casual Employees as of September 30, 1998 (including personnel on leave)
                  American     Asian/Pac

                                                   Total2                Minority             White             Black           Hispanic         Indian         Islander
Occupational Category  M     F M F M F M F M F M F M F
Officials and Managers
  Managers 1 0 0 0 1 0 0 0 0 0 0 0 0 0
  Supervisors 4 1 1 0 3 1 0 0 1 0 0 0 0 0
Professionals
  Scientists and Engineers 169 20 25 6 137 14 2 0 4 1 0 0 19 5
  Administrative 7 10 2 3 5 7 0 0 2 2 0 0 0 1
Technicians 13 9 6 3 7 6 0 0 4 2 1 0 1 1
Office and Clerical 0 18 0 7 0 10 0 0 0 7 0 0 0 0
Crafts 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Operatives 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Service Workers 2 10 0 0 2 9 0 0 0 0 0 0 0 0
Total 196 68 34 19 155 47 2 0 11 12 1 0 20 7

Special Employment Program Employees (including casual employees)
                  American     Asian/Pac

                                                   Total3                Minority             White             Black           Hispanic         Indian         Islander
Occupational Category  M     F M F M F M F M F M F M F
High School Co-ops 37 51 14 38 22 13 0 0 14 37 0 0 0 1
Undergraduates4 452 441 185 258 243 168 7 9 150 210 10 21 18 18
Graduate Research Assistants5 310 150 76 49 210 95 8 5 21 20 3 3 44 21
Postdoctorals 284 59 70 16 189 38 2 0 10 4 0 1 58 11
JRO Fellows 4 3 3 0 1 3 0 0 1 0 0 0 2 0
Total 1,087 704 348 361 665 317 17 14 196 271 13 25 122 51

198 males and 26 females who are counted in the total male and total female columns did not specify their ethnicity.
27 males and 2 females who are counted in the total male and total female columns did not specify their ethnicity.
374 males and 26 females who are counted in the total male and female columns did not specify their ethnicity.
43 undergraduates did not specify their gender or ethnicity.
51 Asian/Pac Islander Graduate Research Assistant did not specify his or her gender.

2. THE WORKFORCE III.C. BUSINESS ADMINISTRATION AND OUTREACH
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c. Employee Relations

In 1997 the Laboratory’s new Director identified a
five-year goal of improving the quality of work life for
Laboratory employees. He also established goals of “zero
incidents of people mistreatment” and “zero ethics
incidents.” To help support these goals, the Laboratory is
engaged in a number of efforts to expand employee
opportunities for input and resolution of complaints.

The Laboratory is implementing new policies and
procedures for hearing and resolving employee com-
plaints. The new policy is the culmination of several years’
work to benchmark the Laboratory’s policies with those of
other organizations, particularly the University of Califor-
nia (UC) campuses, and to gather input from employees
and managers on the important features of a complaint
policy. As a result of that input, the new policy will
provide for complaints concerning the most serious issues
(terminations, suspensions, and demotions) to be subject
to a binding decision either by a senior manager after fact-
finding by a neutral party or by an external arbitrator.
Less serious issues will be eligible for nonbinding review
by a senior manager. The new policy will expand the
categories of employees eligible to use the formal com-
plaint process as well as the types of issues eligible for
resolution through formal mechanisms.

The new policy will encourage employees to use
informal complaint resolution mechanisms, such as direct
or “skip-level” conversations with management, the
Laboratory Ombuds Office, and the Mediation Center.
The Mediation Center is a growing and vital part of the
Laboratory’s employee relations initiatives. Mediations are
handled by a cadre of 30 trained volunteer mediators
from all segments of the Laboratory. In FY98 the Media-
tion Center met with over 400 employees and handled 41
mediations which involved 226 individuals from within
the Laboratory. The number of mediations is expected to
increase as mediation becomes a trusted and recognized
tool for resolving disputes.

Historically the Laboratory has been in the unique
position of not being covered by federal or state labor laws
and thus has not been subject to any sort of collective
bargaining. In mid 1998, the California Legislature
attached a provision to the budget bill that requires UC to
establish a policy that would grant to Laboratory employ-
ees substantially the same rights as they would have if they
were covered by the California Higher Education Em-
ployer-Employee Relations Act (HEERA). The Labora-
tory and UC have worked together to draft a policy and
have circulated it for employee comment. Changes will be
made to the draft policy, and another draft will be

circulated for comment. A policy should be in place by
the beginning of 2000. At the same time, legislation has
been introduced that would extend HEERA to UC
employees located outside of California. Because the
outcome of this legislation is uncertain, UC and the
Laboratory are pursuing collective bargaining as a matter
of policy.

d. Laboratory Ombuds Program

The Laboratory is committed to prompt and fair
resolution of employee concerns and to providing an
array of services to employees when they need help. To
this end, in 1996 the Laboratory established the Labora-
tory Ombuds Office.

The mission of the Laboratory Ombuds Program is to
enhance overall productivity by providing a confidential
and impartial alternative for information assistance with
complaint resolution, problem solving, and communica-
tion. However, the Ombuds Office does not replace the
formal complaint resolution process or other channels for
resolving concerns. Rather, it is intended to complement
other internal employee services such as Human Resource
Division’s Employee Relations Group, which includes the
Mediation Center, and the Employee Assistance Program
provided by the Laboratory’s Occupational Medicine
Group.

For employees who are not certain about where to go
for help, the Ombuds Program is designed to be the first
choice for assistance or information about other services
and options (see Figure 29).

Figure 29. Resolution approach options.
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The Ombuds Program provides neutral and impartial
staff members who listen to employee concerns, provide
or receive information, suggest referrals, and help develop
options for resolving conflicts or concerns. While the
Ombuds staff may assist employees through various
dispute resolution techniques, the emphasis is on explor-
ing ways for employees to help themselves. The Ombuds
Office offers a good alternative to any employee who

• needs advice about how to deal directly with a
concern,

• is uncertain about taking a problem through other
established channels,

• is not sure who to talk to about a concern or problem,
• wants an informal, nonescalating approach to

resolve an issue,
• would like a fresh and impartial perspective,
• wants to simply discuss strategies and options, or
• wishes to maintain the greatest possible flexibility

and control over the approach to resolve a concern.

Both the designated neutrality of the Ombuds
Program and its placement in the Laboratory organization
are designed to preserve its independence and to enhance
the effectiveness of the program. While the Ombuds
Program collects information and reports general trends
and suggestions for improvements to top Laboratory
management, interactions with individuals are held in
strictest confidence to the maximum extent provided by
law. No Laboratory authority may compel the release of
any information that is provided to the Ombuds Program
as a part of providing assistance to an individual. Excep-
tions to confidentiality may only occur when disclosure is
ordered by an appropriate legal authority, such as a court,
or when there is reason to believe that failure to disclose
information could result in serious harm to a person,
property, or national security. The Ombuds Program also
assists the Laboratory in addressing conflict and in
developing positive strategies for responding to workplace
barriers to communication and productivity at the
organizational level.

In addition, the Ombuds Program operates an on-
line, anonymous e-mail venue for asking questions and
initiating discussion of workplace issues. The program is
called “future@lanl.gov” after its e-mail address. Any
Laboratory employee may submit a question or comment
electronically to the Ombuds Program, and the Ombuds
staff will anonymously forward the submittal to an
appropriate Laboratory official for review and response.

Because the Ombuds Program is designed to provide
very informal assistance, it can support large numbers of
employee visits at minimal expense. In a typical fiscal year,

the Ombuds Program provides over 1,200 contact hours
with visitors to the program (see Figure 30) and provides
services at a cost of around $22 per contact.

Figure 30. This utilization pattern shows the number of visitors
to the Ombuds Office from December 1998 to June 1999.

3. Community Relations and
Communication

a. Community Relations

The Laboratory shares more than 50 years of history
with the people of northern New Mexico. Our organiza-
tion recognizes that a decline in public trust resulting
from poor performance and communication would lead
to the inability to conduct our national mission and
would adversely impact the economic well-being of
northern New Mexico. The importance of community
relations has been communicated by the Laboratory
Director as an institutional objective in the Laboratory
Strategic Plan and by DOE through the contract with the
University of California. The contract contains specific
requirements and performance objectives for the Labora-
tory to meet in the area of community relations. The
Community Relations (CR) Office has a major responsi-
bility in ensuring that the Laboratory’s strategic goals and
the UC contract requirements are fulfilled.

The vision of the CR Office is as follows: Los Alamos
National Laboratory is valued as a respectable and respon-
sible corporate neighbor in northern New Mexico.

The mission of this organization is the following: To
clearly understand the needs of the communities of north-
central New Mexico and to implement programs and
initiatives that are mutually beneficial to the Laboratory and
these communities.
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To help Laboratory organizations understand and be
able to respond to the needs of these communities, the
CR Office conducts surveys of key stakeholders and the
general public. Recent survey results have identified the
following four critical community needs:

• Need #1—Education. Workforce development,
mentors/tutors, and K–12 and postsecondary
education.

• Need #2—Economic Development. Business creation/
retention, recruitment, expansion, infrastructure,
and jobs.

• Need #3—Community Development. Corporate
giving, mentoring, and civic activity.

• Need #4—Communications. Environment,
Laboratory mission, programs, plans, and issues
management.

In order to address these needs, the CR Office oversees
a variety of outreach efforts and community involvement
programs.

• Community Outreach Managers (COMs) serve as
the focal point in the communities. They partner
with or serve as members of various community
organizations in order to be effectively engaged in
important community issues and to represent the
Laboratory as a good neighbor in the region. The
COMs are physically located at outreach centers in
Española, Los Alamos, and Santa Fe.

• The Laboratory Volunteer Program matches
interested Laboratory employees with volunteer
opportunities in the region.

• The Corporate and Employee Giving Program
coordinates annual campaigns for United Way,
Holiday Drive, and scholarship programs. It also
provides memberships and in-kind contributions to
regional nonprofit organizations.

• The Community Technical Assistance Program
matches in-kind resources with nonprofit and
government organizations to help solve problems
requiring unique technical or professional assistance.

• The Speakers Bureau coordinates Laboratory
employees to speak at nonprofit organizations,
community functions, and educational institutions.

• The Los Alamos National Laboratory Foundation,
with which the CR Office maintains a close partner-
ship, awards funds to educational, social service, and
economic development organizations and programs.
Since its establishment in 1997, the foundation has
distributed over $2.8 million in awards.

In addition to the above programs, the CR Office
takes steps to ensure that the communities and the
general public are well informed of Laboratory activities.
The CR Office produces several documents, including an
annual report of the Laboratory’s investments in the
region and fact sheets with community-specific data. Our
office oversees the Los Alamos National Laboratory
Public Reading Room, which provides public access to
documents on Laboratory programs and activities. In
addition, the CR Office provides assistance to other
Laboratory organizations in conducting public meetings
on various topics and supports DOE in coordinating the
activities of the Northern New Mexico Citizens Advisory
Board. Established two years ago by DOE as an indepen-
dent organization representing regional communities, the
board provides input to the DOE and the Laboratory on
environmental restoration and waste management issues.

In an effort to coordinate the wide spectrum of
outreach activities at the Laboratory, the CR Office is
responsible for chairing the Laboratory’s Outreach
Coordination Council, a group of individuals represent-
ing all the Laboratory’s outreach organizations. This
council ensures that the Laboratory’s community outreach
activities are coordinated and that its resources are
leveraged. Other Laboratory outreach organizations that
support identified community needs include the following:

• The Industrial Business Development Office works
on regional economic development projects (see
Regional Economic Development in Section
III.C.4. Industrial Business Development).

• The Business Operations Division has initiatives in
place to maximize the procurement opportunities
available in the local northern communities. In
addition, major subcontractors to the Laboratory
are required as part of their contracts to participate
in economic development initiatives (see Procure-
ment Opportunities in Section III.C.5. Business
Operations).

• Science Education Programs focus on education
projects that enhance science, mathematics, engi-
neering, and technology learning (see Section
I.E.3. Science and Mathematics Education).

• The Public Affairs Office is responsible for commu-
nications with the local media (see Section III.C.3.c.
Public Affairs).

Through these community outreach activities, the CR
Office supports the Laboratory in carrying out its
corporate citizenship responsibilities by working to
develop lasting partnerships between the Laboratory and
its neighbors based on trust and mutual respect.
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b. University of California Outreach

The University of California (UC) is actively engaged
with communities in the region in demonstrating its
commitment to corporate citizenship, particularly
through the support of strategies to stimulate economic
diversification. The University of California’s Northern
New Mexico (UCNNM) Office, which administers these
activities on behalf of the UC Office of the President,
Laboratory Administration, has been operating since May
1996.

The UCNNM Office has focused its community
outreach activities on cultivating and enhancing UC
relationships with its regional neighbors by engaging in
projects spearheaded by local governments and nonprofit
organizations. The office provides support and assistance
to, and participates in collaborations with, local govern-
ments and to organizations such as the Regional Develop-
ment Corporation (RDC), the Tri-Area Association for
Economic Development (TRADE), and the Laboratory
Retiree Group (LRG). This outreach involves supporting
the RDC’s economic diversification efforts by helping to
involve the RDC’s director with regional groups and
individuals with similar interests. The UCNNM Office
assists TRADE by contributing its expertise to the
economic development roundtables as well as providing
facilitation at these forums. Furthermore, the office
reconfigured its space to include workstations for both the
LRG and the Laboratory Student Association to assist
these groups in promoting their organizational objectives.

The UC system includes nine campuses: Berkeley,
Davis, Irvine, Los Angeles, Riverside, Santa Barbara,
Santa Cruz, San Diego, and San Francisco; five medical
centers and teaching hospitals; three law schools; a
statewide division of agriculture and natural resources;
and three national laboratories. During the past several
years, the UCNNM Office has gradually expanded its
community outreach efforts by identifying and engaging
these UC system-wide resources to complement resources
in northern New Mexico. One regional initiative involves
the UC Davis Community Design & Planning Consor-
tium and the city of Española in Rio Arriba County.
These entities successfully partnered in geographic
information system data collection to develop a land-use
optimization model targeted for Española. Efforts are
underway to expand this initiative on a countywide and
regional tri-county basis.

Another unique collaboration with UC Santa Cruz,
Day & Zimmerman, and McCurdy Elementary in
Española builds on an educational initiative developed at
the Santa Cruz campus. “Kids Around the University,” is

a 32-page, full-color book written in English and Spanish
by fourth graders; it exposes young children to the
academic and social value of preparing for and attending
college. The project develops skills in math by focusing on
the financial benefits of attending college, helps build
reading comprehension skills, and emphasizes writing
skills. The university has also produced a teacher’s guide
to help other teachers replicate the project with their own
students. The parties are working toward replicating the
bilingual book project in the Española school system.

The UCNNM Office also began interacting with the
Rio Arriba Family Care Network (RAFCAN) and the
County of Rio Arriba. After learning about increased
public concern about substance abuse in the Rio Arriba
County area, the UCCNM Office contacted experts in
treatment research at UC San Francisco. Based upon a
successful exploratory visit to the region, the university
will incorporate RAFCAN’s treatment interests in a
National Institute on Drug Abuse (NIDA) grant. NIDA
set aside $10 million to establish a Clinical Trials Network
to promote applied research among substance abuse
populations. Proposals are being accepted for four awards,
which are based on the premise that field research is
needed to validate new science-based treatments for drug
abuse and addiction in a variety of community-based
treatment settings and among diverse patient populations.
The UCNNM Office has welcomed the opportunity to
develop a collaborative relationship with RAFCAN and
local health care interests, and will continue to explore
new and innovative ways in which UC might assist Rio
Arriba County in addressing its drug abuse and depen-
dency challenges.

The UCCNNM Office continues to make progress
toward establishing a UC alumni support group in
northern New Mexico. The group will consist of inter-
ested alumni from all nine UC campuses who reside in
the region and will serve to promote community service,
networking opportunities, and university ambassadorship
in New Mexico.

Stimulating partnerships based upon dialogue,
collaboration, and follow-through are key components of
the UCNNM Office’s mission as are responding to
requests, comments, and concerns. The office pursues
initiatives that will foster enhanced integration and use of
the UC system’s unique capabilities and will provide
valued services to neighboring communities. The result
will be an even more effective interaction among the UC
system, the Laboratory, and northern New Mexico.
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c. Public Affairs

Public communication at Los Alamos National
Laboratory is directed and coordinated through the
Public Affairs Office, whose programs gather and dissemi-
nate information about the Laboratory’s successes and
challenges to its internal and external customers.

Public Affairs programs include strategic communica-
tion planning, media relations, employee communica-
tions, and special projects that include periodic publica-
tions. The office also directs the Laboratory’s conference
and visitor management program.

Public Affairs has taken the lead in developing an
ongoing campaign to bring attention to the Laboratory’s
Integrated Safety Management Program, which seeks to
identify and resolve safety and environmental issues site-
wide. The office will also continue to play a key role in
identifying and addressing issues of concern for the
workforce through its numerous publications, particularly
the on-line Daily NewsBulletin. Other publications of the
office include Reflections and Dateline Los Alamos, both
published monthly.

The media relations component of the Public Affairs
mission will publicize the Laboratory’s efforts in educa-
tional and community outreach, economic development,
and philanthropic participation in the region. By continu-
ing to bring attention to its efforts to understand and
support community issues and priorities, Public Affairs
will help establish the Laboratory’s reputation as a good
neighbor and wise corporate citizen.

4. Industrial Business Development

The newly formed Industrial Business Development
(IBD) Office resides under the Deputy Director for
Business Administration and Outreach (BAO). Activities
in this office previously resided in the former Civilian and
Industrial Technology Programs Office. Formed to
provide greater growth opportunities and a clearer focus
on its customers, the new IBD Office, and its position in
BAO, will also allow the Laboratory to make more
focused use of its intellectual property, particularly for
regional business development. In this section, we
describe the current elements of the IBD Office.

a. Strategic Partnerships

Industrial interactions remain a key contributor to the
scientific vitality of the Laboratory. The Strategic Partner-
ships programmatic thrust focuses on identifying,
developing, and managing collaborations with industry
and other potential partners.

Defense Programs’ Technology Partnerships Program

Through partnerships, our scientists and engineers
work with the best researchers in both industry and
universities, learning and adopting the best integrated
manufacturing practices wherever they reside. The goal is
to modernize the Laboratory and the DOE Complex in
order to deliver higher-quality, more-cost-effective
products to our primary customer, the U.S. Department
of Energy.

Key Industrial Collaborations

Knowledge Management
The Laboratory and the Xerox Corporation are

working cooperatively to develop a knowledge manage-
ment system capable of managing historical records and
work-in-progress information on the nation’s nuclear
weapons stockpile. Ultimately, the system will be inte-
grated with cognitive learning technologies to create a
knowledge management system that can provide useful
information in intuitive ways to future generations of
weapons scientists and engineers.

Semiconductor Research
The semiconductor industry is rapidly reaching

fundamental limits with its existing technologies, and
unless new solutions are found, critical elements of the
DOE/Los Alamos mission are in jeopardy. The Labora-
tory, the Semiconductor Research Consortium, and
Motorola are involved in a multifaceted relationship to
address these needs.

Biotechnology and Health Security
Biological science has been an integral part of research

activities at Los Alamos since the Manhattan Project. Our
role in this activity is to develop programs that enhance
the Laboratory’s core competencies and to build bridges
to the civilian sector. For example, the Laboratory’s
Advanced Computing Laboratory is helping to drive
national standards in healthcare technology and has
produced a “virtual” electronic medical record that is
being used to link rural clinics in northern New Mexico.

b. Regional Business Development

The mission of the Regional Business Development
Programmatic Thrust is to create a spirit of
entrepreneurism at Los Alamos and within northern New
Mexico that stimulates Los Alamos spinoffs, regional
start-ups, and technology transfer to the private sector,
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with special emphasis on business development in
northern New Mexico. The Laboratory, DOE, and the
Los Alamos Economic Development Corporation
(LAEDC), with support from the County of Los Alamos,
is pursing the development of a research and development
park. The Research Park is visualized as a joint govern-
ment/private-effort setup that will benefit all parties in
both the short term and the long term. Additional
information on the Research Park is provided in Section
III.B.3.a. Planning and Project Management.

c. Industrial Partnership Office

The IBD Office director and staff represent Los
Alamos technology transfer activities to DOE, the
University of California (UC) Regents, all federal and
state agencies, and industry. We are responsible for
managing the Laboratory’s intellectual property, develop-
ing and negotiating research agreements with industry,
and developing tactical industrial partnerships for Los
Alamos programs, technical divisions, and groups.

Cooperative Research and Development Agreement

A CRADA establishes an industry partnership that
shares R&D costs, personnel, and equipment in order to
conduct specific R&D activities. In FY98 we negotiated
46 CRADAs and amended 13 existing CRADAs.

Funds-In Agreements

A Funds-In or Work for Nonfederal Sponsors Agree-
ment is a bilateral contract between a nonfederal sponsor
and the Laboratory that specifies work to be done by Los
Alamos for the sponsor. The work must draw on the
unique capabilities of the Laboratory. In FY98 61 Funds-
In agreements were executed.

User Facilities

From FY96 to date, the Laboratory has executed 101
user facility agreements. As of March 1999 Los Alamos
has 41 staffed user facilities-equipment and laboratories
available to users from outside the Laboratory. In Appen-
dix E, Table 40 lists the number of contracts, university
agreements and foreign visitors for the Laboratory’s six
designated user facilities. This Appendix also provides
descriptions of the Laboratory’s 41 user facilities.

Licensing and Intellectual Property Management Team

Royalties
As part of the UC system, the Laboratory is provided

guidance through the university’s royalty distribution
policy. The UC policy was rewritten in mid 1997 and
provides for (1) deduction of direct administrative costs
for patenting and licensing activities; (2) 35% of the
remainder of the fee and royalty income to be distributed
to the inventor(s); (3) 15% (minimum) to go to a research
and development pool at the Laboratory; and (4) the
balance to be used by the Laboratory at its discretion. There
is also a provision for the DOE laboratories in the UC
system to write site-specific policies, which Los Alamos
plans to do. The Laboratory-specific policy proposal will
follow the basic UC guidelines, but it will contain more
details about which costs will be considered administrative.

 Intellectual Property Management
Intellectual property management is an institutional

issue. While the Laboratory has developed guidance on
how to handle intellectual property, an institutional-wide
program is not yet in place to effectively manage this
enormous Laboratory asset. A high-level Laboratory-wide
task force will be assembled to design, develop, and
implement an effective Intellectual Property Management
Program.

5. Business Operations

The Laboratory’s business operations are managed
predominantly through the Business Operations (BUS)
Division. BUS Division supports the Laboratory’s mission
of reducing the global nuclear danger by providing the
following business products and services:

• Financial Management. Provide financial, account-
ing, and budgeting products and services which
enable Laboratory managers to make effective
financial decisions.

• Procurement. Provide acquisition and contractual
services that enable Laboratory managers to make
needed procurements in the most cost-effective
manner.

• Property Management. Provide cradle-to-grave
management of physical resources.

• Materials Management. Provide transportation,
receiving, and distribution services.

The division delivers products and services through
our centralized (or core) team and our decentralized (or
“field”) teams. By establishing distributed business teams,
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BUS employees that are collocated with our technical
customers, we have enhanced and strengthened relation-
ships with our customers and have been better able to
respond to and anticipate customer needs.

Our management philosophy reflects the Laboratory’s
customer-oriented focus. Involvement of customers in the
decision-making process is a key element of our operations.
BUS Division has three key customer segments: stake-
holders (DOE and the University of California [UC]),
Laboratory customers (technical programs and other
support divisions within the Laboratory), and BUS
Division employees.

Our philosophy of customer-focused quality com-
bined with continuous improvement serves as the
foundation for our business strategy. Three key compo-
nents of the program are developing the annual business
plan, the Customer Satisfaction Management (CSM)
model, and Deming’s Plan-Do-Check-Act approach to
process improvement.

Development of the annual business plan revolves
around satisfying customer, stakeholder, and employee
requirements. The CSM model focuses on the products
and services BUS provides to its customers and the
satisfaction with these products and services as perceived
by our employees and customers through the Voice of the
Customer process. The CSM model represents BUS
Division’s commitment to customer-focused, value-added
products and services based on the belief that customer
input is the best way to determine customer requirements
and satisfaction.

BUS Division is committed to providing stakeholders,
Laboratory customers, and employees with information
systems that allow them to make decisions and perform
their business as efficiently as possible. We are fully
committed to using automation in supporting the
improvement of our business processes and communica-
tion technology. The long-term direction is to provide
client/server functionality to users and a Web-based
interface to our Laboratory customers and employees who
need to retrieve or provide information.

a. Financial Management

Financial management at the Laboratory includes
accounting and direct and institutional budgeting. The
Laboratory’s annual budget includes $1.2 billion in
operating costs and $200 million in capital and construc-
tion costs. To achieve success in meeting its budgeting
requirements, the Laboratory

• uses the resource planning module (RPM) to
enhance forecasting capabilities and is developing an

allocation module that, when combined with the
RPM, will provide managers with a state-of-the-art
planning and budgeting tool;

• continues to streamline the process for formulating
the direct budget by using an on-line budget
estimating tool for all proposals and using Web-
based technology to obtain and disseminate those
budget guidances;

• uses documented charging guidelines, cost transfer,
and several other policies, and provides training as
necessary;

• continues to streamline the indirect budget formula-
tion and functional cost processes;

• instituted a new facility management process, which
is expected to provide better and more timely
information to both the direct and indirect budget
processes;

• has implemented several initiatives in accounting,
such as on-line invoice approval system, negotiations
with airlines, management of precious metals,
computerized maintenance management, and travel
provider services, all of which have taken work “off
the table” and have cut process cycle time; and

• has partnered with the DOE Albuquerque Opera-
tions Office (DOE/AL) on Appendix F perfor-
mance measures to better understand DOE/AL’s
expectations and to enhance DOE/AL’s awareness of
Laboratory operations. This effort has streamlined
the Business Management Oversight Review process
and resulted in a fair assessment of the Laboratory’s
performance.

b. Procurement

BUS Division supports the institution by procuring
goods and services to meet the Laboratory’s programmatic
needs. The Procurement Group ensures that required
supplies and services are obtained in an economical,
efficient, and timely manner. Two initiatives for contin-
ued success are identifying and implementing best
practices from other educational institutions and promot-
ing customer-driven pricing strategies.

Socioeconomic Program

The Laboratory has distinguished itself as a leader in
providing subcontracting opportunities and programs to
small, disadvantaged, and women-owned businesses.
Numerous approaches, such as set-aside programs and
specific business development initiatives, ensure that small
businesses have the maximum opportunity to compete
for Laboratory subcontracts.
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Northern New Mexico Initiatives to Increase
Procurement Activities

One of the six specific regional involvement require-
ments of the Special Assessments of the Laboratory as
defined in clause 5.1 of the contract between DOE and
the University of California requires that the Laboratory
increase procurements in northern New Mexico. Procure-
ments have increased substantially, and the Laboratory is
on target to attain this goal.

In FY98 the Laboratory spent $315.8 million
(41.5%) of the total $680.4 million budget for uncon-
strained procurement from northern New Mexico
businesses. The Laboratory is aggressively engaged in
outreach activities and in developing the following
programs to assist and maximize procurement opportuni-
ties in the local northern communities.

• Leveraging of major subcontracts through financial
incentives. Major support subcontractors are
encouraged, through performance goals tied to
financial incentives, to subcontract in a manner
that—to the maximum extent possible—promotes
regional diversification.

• Establishment of a Northern New Mexico Procurement
Advisory Council. The council is composed of
representatives from Española, Santa Fe, the Eight
Northern Indian Pueblo Council, and Los Alamos.
The council is consulted in connection with major
decisions regarding the implementation and changes
to the northern New Mexico procurement prefer-
ence program.

• Implementation of a northern New Mexico procure-
ment preference program in the counties of Rio Arriba,
Santa Fe, Taos, Los Alamos, Mora, San Miguel, and
Sandoval, as well as the Pueblos located in those
counties. The preference program applies to all
acquisitions of commercial items costing $5 million
or less. Acquisitions are reserved for participation
among northern New Mexico concerns when there
is a reasonable expectation of obtaining the best
value for the Laboratory, considering such factors as
pricing, quality, and delivery terms.

• Business Alliance Committee. The purpose of this
alliance is to increase business opportunities for local
suppliers in order to meet the Laboratory’s procure-
ment and outsourcing requirements. In addition, the
alliance promotes partnering among its members,
provides training and services to enhance member
business skills, and collaborates with local economic
development agencies and chambers of commerce.

• Multiyear subcontracts. When appropriate, the
Laboratory awards subcontracts with multiple-year
terms to create more stable business relationships
with regional suppliers and to make capital more
available from commercial sources.

• Outreach/training programs. The Laboratory con-
ducts or sponsors outreach activities for networking
purposes. These activities include expositions, the
Procurement Fair, the Information Fair, and Meet
the Buyer sessions.

• Small Business Database. The database includes
information on 4,000 New Mexico suppliers,
including 425 from northern New Mexico. It also
provides companies with information on how to do
business with Los Alamos.

• Northern New Mexico assessments. The Small
Business Office partners with the Laboratory’s
Environment, Safety, and Health Division and the
nonprofit Industry Network Corporation to
perform competitiveness reviews, at no cost, for
small businesses. These reviews help the companies
identify strengths and weaknesses.

• Subcontractor transition. The Laboratory requires
that in the event of a change in on-site subcontrac-
tors, the subcontractor is required to transition the
existing workforce.

• Subcontracting for research at New Mexico colleges and
universities. The Laboratory has established blanket
agreements with several New Mexico colleges and
universities for research efforts to support Labora-
tory programs.

• Outreach centers in Española, Santa Fe, and Los
Alamos. Business coordinators from the Laboratory
take turns staffing the outreach centers. The
coordinators are available to discuss procurement
opportunities or any other concerns.

• Mentor/Protégé Program: “Adopt a Vendor.” The
purpose of the program is to mentor regional
vendors to enable them to compete effectively for
Laboratory contracts and obtain assistance with the
development of business systems (for example,
procurement, marketing, business development,
finance and accounting, and safety).

• On-site tours of northern New Mexico small businesses.
These tours identify products or services offered by
northern New Mexico small businesses for use at the
Laboratory.

• Information sessions on Laboratory programs. Project
leaders and purchasing staff occasionally conduct
Info Fairs to provide the small business community
with an understanding of current and future
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projects at the Laboratory, anticipated procurement
expenditures, and identification of goods required.

• Other initiatives. Our other initiatives include the 8(a)
program, live radio talk shows, a toll-free telephone
number, and working relationships with the cham-
bers of commerce in Española and Los Alamos.

c. Welfare Reform Program

The Laboratory has developed a program known as
“Bridge to Employment” in support of a White House
initiative to deliver people from welfare rolls to the
workplace. Responding to a request from President
Clinton, the Secretary of the Department of Energy has
requested that all DOE facilities support and assist in the
plan to recruit, develop, and employ welfare recipients in
the workplace while also meeting the needs of other
employees who work for the facility. The effort of the
Laboratory in supporting the Welfare to Work Program
includes training Rio Arriba welfare participants at the
Laboratory and community outreach in the form of active
participation in the Rio Arriba/Los Alamos Welfare
Community Council. In addition, the program assists in
the marketing of the Welfare Reform program to employ-
ers, service clubs, Laboratory subcontractors, and local
government. The Materials Management Group has
taken the lead in this project.

A pilot program started in July 1997 with 9 partici-
pants (8 female and 1 male). The ages of the participants
ranged from 26 to 44. All participants were of Hispanic
ethnicity and had attained the following educational levels
before entering the program: 2 graduated from high
school, 3 held general education diplomas, and 2 had
attained associate degrees from Northern New Mexico
Community College. Of the 9 participants, 2 could not
read. As of April 1999, all 9 of the participants are
gainfully employed and earning between $8.00 per hour
and $11.00 per hour. They are all working a 40-hour
week and report being off welfare.

This program is currently being expanded to serve 48
welfare participants from Rio Arriba County over a 24-
month period. The participants will be trained through a
cost sharing between the Laboratory and the New Mexico
Department of Labor. In essence, the Laboratory program
offers welfare recipients the opportunity to learn market-
able skills, develop good work habits, and receive formal
on-the-job training.

d. Property Management

The Laboratory’s Property Management Program
provides asset management for supporting government
and Laboratory personal property goals while fully
complying with laws and regulations. The program
coordinates and oversees the implementation of personal
property policies and procedures to ensure maximum,
economical, and safe use, as well as control, of govern-
ment property. Property management professionals
upgrade their knowledge and skills through training,
networking, and membership in professional organiza-
tions. They continue to lead and participate on teams that
partner with Laboratory organizations, UC, DOE
contractors, and DOE offices and headquarters.

To lower the costs of meeting DOE property manage-
ment requirements, the Property Management Team

• will use a new DOE-approved threshold of $1,000
(changed from $300) for attractive items, which
could result in a cost reduction of $200,000;

• uses an inventory by accountability statement
instead of the wall-to-wall inventory process, thereby
streamlining the process and minimizing customer
involvement;

• has implemented a new billing system for fleet
management that will be used by all agencies in the
General Services Administration;

• has implemented a successful property customs
program in the high-risk importing/exporting arena
that is being adopted by other laboratories; and

• is implementing a commercial personal property
management system, called SUNFLOWER, that is
currently being used by the other two UC-managed
DOE laboratories.

DOE and the Laboratory, in partnership, continue to
identify and implement process improvements to the
Laboratory’s property management system. The Labora-
tory intends to sustain its excellent Property Management
Program while implementing better, less costly processes
in response to the needs of internal and external customers.

e. Materials Management

Materials management encompasses a variety of
functions, including receiving, warehousing, and distribu-
tion operations, a customer service center, a liquid- and
compressed-gas facility, a transportation oversight and
shipping operation, mail services, and a host of additional
logistics-related activities. Recent activities that provide
continuing improvement include the following:
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• A joint feasibility study with DOE and Los Alamos
County to determine the practicality of partnering
in warehousing, mail services, materials distribution,
and heavy equipment storage.

• A new classified delivery team that specializes in
processing and delivering classified documents and
shipments.

• Transferring the Laboratory’s mailroom to BUS
Division. Coordination of similar functions has
given us more flexibility in workload assignments

• Our Customer Service Center coordinated enhance-
ments to Web-based functions for the just-in-time
catalog and materials ordering. The center also
initiated on-line reporting of purchasing activities in
the Data Warehouse to streamline the process.

• Improved receiving and distribution performance so
that more than 97% of incoming packages are
delivered the same day they are received.

• A Hazardous Materials Shipper Authorization
Program.

• Partnering with DOE and the Laboratory’s trans-
portation organization, we are defining the
Laboratory’s transportation safety standards and
implementing them.

f. University of California Performance-Based
Management

The Business Operations portion of the Appendix F
requirements, which are implemented by various func-
tional managers, include approximately 50 different
performance measures that are assessed each year. Last
year, BUS Division continued to demonstrate successful
performance by achieving excellence in the areas of
finance, procurement, and property. Table 18 shows the
performance measurement results for FY93 to FY98. The
improvement processes and enhancements discussed
previously lead us to expect continued “outstanding”
performance in the future.

6. Audits and Assessments

The Laboratory, through its Audits and Assessments
(AA) Office, provides an independent review capability
for the Senior Executive Team. The AA Office is a key
element in the management of the Laboratory. The AA
mission is as follows:

To provide management with reasonable
assurance through audits, assessments, and
evaluations that Laboratory operations and
business practices are continuously improved,
resulting in the reduction of Laboratory costs,
decreased external oversight, and cost effective
compliance with internal and external
requirements.

The AA Office provides the following services as part
of the system of controls at the Laboratory:

• internal audits that assess the economy, efficiency,
effectiveness, and financial integrity of Laboratory
programs;

• internal assessments that independently evaluate the
Laboratory’s performance in the areas of the
environment, safety, quality assurance, maintenance,
security, and facility management;

• evaluations of allegations of fraud, waste, abuse, and
mismanagement;

• management of the Whistleblower program for the
Laboratory;

• liaison with external auditors, assessors, reviewers,
and regulators; and

• contract audits of subcontractor proposals and
claims.

Table 18. Appendix F Performance Measures for BUS Division (DOE Scores).

FY93 FY94 FY95 FY96 FY97 FY98

Financial Management 69.0 74.3 80.0 86.0 88.0 92.0
Procurement 80.0 83.0 88.7 96.0 92.0 94.0
Property Management 45.0 73.0 87.4 95.4 90.0 95.0
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7. Quality Improvement

To enhance the focus on quality improvement at Los
Alamos, the Laboratory Director recently formed the
Quality Improvement Office (QIO) and stated the
following:

The new quality office will initially focus
on four strategic areas to increase the
Laboratory’s performance. Those areas are
operations, workforce, community relations,
and customer satisfaction.

QIO plans to succeed by engaging and building trust
with the workforce, thus enabling employees, in turn, to
build trust with customers and with the community; by
tackling existing tough issues; and by building on the best
ideas from inside and outside the Laboratory.

We will also support the Laboratory’s progress on the
performance requirements contained in the contract
between DOE and the University of California. These
special contract provisions and Appendix F performance
requirements guide the Laboratory’s official performance
management process. QIO will work to improve the
performance measurement process.

There are many quality improvement initiatives
already in progress at the Laboratory. Initiatives underway
in individual Laboratory organizations are predominantly
focused on efficiency and effectiveness at the individual
activity and work-unit level. Institutional initiatives are
broader, differing in the depth and breadth of their
changes and in their strategic nature. Current institutional
initiatives may be categorized as operations management,
project management, community relationship manage-
ment, workforce management, and strategic planning.

Three major improvement initiatives are underway in
operations management. First, the Laboratory is well into
its third year of reengineering its safety management
systems. The project, known as Integrated Safety Manage-
ment, is a complex effort involving many interdependent
process changes. Second, similar process and program
improvements are underway for waste operations and
waste facilities at the Laboratory. Third, major security
improvements in internal security and counterintelligence
are beginning to show results.

Improvements in operations management have been
supported by the realignment of organizations with
processes that the Laboratory desires to improve and by
benchmarking in environmental management, waste
operations, radiation protection, and injury/illness
management. Overall measurements of operations
performance are improving as a result, and organizations

that support operations management are being recognized
with awards for quality commitment and improvement.
These organizations include the Business Operations
Division, the Facility and Waste Operations Division, the
Security and Safeguards Division, and the Quality
Management Group.

Project management is another major area for focused
improvements. The initiatives in this area began with a
critical look at the Laboratory’s processes and performance
by a prestigious panel of experts. Major changes under-
way as a result include the following:

• realignment of the project management organiza-
tion with process requirements;

• project management process definition and
improvements;

• project manager skill development; and
• project management measurement and information

systems improvements.

While much of the initial focus has been on improv-
ing construction project management, we will eventually
address all aspects relevant to the Laboratory’s mission. In
that direction, FY98 saw the first quality award for a
technical project, the ARIES Project, which is managed
out of the Nuclear Materials Technology Division.

Improvements in community relations management
are guided by a Laboratory strategy for community
leadership, with focus areas in community relations,
educational outreach, and economic development. Efforts
in community relations are based on new systems or
surveys of community leaders and regular voice-of-the-
customer meetings with leaders to ensure the Laboratory
is addressing the most-important problems where we can
help the most. The Laboratory, the University of Califor-
nia, and the LANL Foundation are serving as catalysts to
promote regional approaches to improving educational
and economic development opportunities. Regional
education planning, scholarships, volunteer programs,
and economic development initiatives are a few of the
activities. We are also working on increasing the involve-
ment of community stakeholders in environmental
concerns and decisions. These efforts are guided by new
measurements of community perceptions and attitudes.

The Laboratory has begun two additional, crosscut-
ting improvement initiatives in the areas of workforce
management and strategic planning.

• In workforce management, we are developing, in
addition to a basic workforce plan, several workforce
improvement initiatives, including leadership
training, management and executive development,
the personnel performance management system, the
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salary management process, and the institutional
hiring process.

• In the strategic planning area, we have reengineered
the Los Alamos strategic planning process. The new
process has generated the high-level Strategic Plan,
and the process is being deployed to generate
integrated supporting plans. The process is annual
in cycle, looking four to five years into the future. A
planning process for addressing a longer-range
planning outlook is in the design stage.

The Laboratory is accepting a challenge to achieve a
new level of performance excellence. The challenge will be
met through activity at the work level, through organiza-
tional units, and through QIO’s coordination at an
institutional level.

8. Information Management

Information Management at Los Alamos includes
computing resources and software for both telecommuni-
cations and for scientific and administrative functions;
printing, library services, photography, and writing and
editing; and records management and document control.
The goal of Information Management is to provide
managers and technical and administrative staff with
improved computing and communications capabilities to
handle information in a faster and more effective manner.
Almost every Laboratory organization depends on the
availability of these critical resources and services to meet
program obligations, support day-to-day operations, and
manage the information for which the organization is
responsible. Information Management at the Laboratory
includes people, processes, and computing solutions to
manage and facilitate information use and communica-
tion throughout the Laboratory.

a. Preparing for Year 2000 at Los Alamos
National Laboratory

The Laboratory has made steady progress on Year
2000 readiness since the effort began in 1997. The scope
of Year 2000 preparations has expanded from focusing
primarily on computer systems to an institutional effort
to ensure that facilities, communications, and infrastruc-
ture within our control will be Year 2000 ready. The
Laboratory is developing contingency plans, special
holiday shutdown plans, and business continuity plans.
This planning occurs at multiple levels: Laboratory-wide,
division, and group. Each organization is now weighing
the risks and planning for a variety of unpredictable events.

The Laboratory’s Information Architecture (IA)
project is managing the Year 2000 efforts to ensure that
Los Alamos is prepared. The Year 2000 Project Plan,
located at http://www.lanl.gov/projects/ia/year2000/docs/
pplan.pdf, describes the details of the efforts.

The Laboratory is using a risk-based approach to the
problem. The highest risk category is DOE Year 2000
mission-essential systems, then Laboratory critical,
important, and noncritical systems. The risk category
drives the schedule.

The CIC Division Director is the Year 2000 manage-
ment sponsor of the Year 2000 council. The council has
representation from each major division and program
office. These council representatives share Year 2000 issues
with their divisions and help track the status and progress
for related activities in their organizations. Council
members focus on the computer systems and program-
matic equipment that help fulfill the mission of their
organizations.

The CIC Division Director and the Deputy Director
for Laboratory Operations sponsor the Year 2000
Facilities Planning team. This team is working with
facility managers, the Facilities Division, and the Emer-
gency Management and Response Group to ensure that
the facility embedded systems, utility systems, and
emergency preparedness systems operate correctly in
2000. This team is also developing the Laboratory’s
business continuity plan and holiday shutdown plan. The
team reports regularly to the Operations Working Group.

The Laboratory spent $1.3 million for an architect/
engineer (A/E) company’s study of embedded facility
systems that may have Year 2000 issues. Phase I found
221 facility systems, with 117 having embedded systems.
Of those, 61 (52.1%) were compliant and 10 (8.6%)
were not compliant. The remainder was unknown and
require further investigation or testing. Most of the
unknowns (24) are in one facility, the Weapons Engineer-
ing Tritium Facility, and are almost entirely instrument
and control systems. The facilities planning team priori-
tized the remaining facilities into three risk groups (high,
medium, and low). We fully expect that all the high- and
medium-risk facilities will be surveyed by the A/E
company. The remaining facilities are the responsibility of
the facility managers.

The Year 2000 project office maintains one database
for all Year 2000 reporting, and this concept has worked
extremely well. Year 2000 progress is reported monthly to
all division directors using a barometer that shows the
number of Year 2000 systems, number scheduled,
number completed, and progress. This barometer gives
managers their status at a glance. The barometer is
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available on the Web at http://www.lanl.gov/projects/ia/
year2000/council/docs/y2ch9902.pdf .

The Laboratory reports progress to DOE at the end of
each month and to the University of California (UC) at
the end of each calendar quarter. In addition, the Labora-
tory reports to several organizations that have manage-
ment responsibility for the Laboratory and are interested
in its Year 2000 progress. For example,

• The DOE Headquarters (HQ) Office of the Chief
Information Officer (CIO) manages the Year 2000
Project for the department, and the Laboratory
reports to DOE HQ by submitting information to
the CIO’s Year 2000 database on its mission-
essential and safety-related systems.

• The Laboratory reports to the DOE Albuquerque
Office (DOE/AL) on the status of our mission-
essential systems, utilities, security, and nonmission-
essential systems.

• The Defense Nuclear Facilities Safety Board will
visit the Laboratory in April 1999 to ensure that its
safety concerns are addressed.

• UC is auditing the Laboratory Year 2000 plans and
progress as part of its university-wide assessment.

The Laboratory is developing several systems for
helping employees address the Year 2000 problem.

• The Laboratory Year 2000 Web page has been
designed to help people determine the Year 2000
readiness of their systems. The site lists hardware,
software, and operating system status for all the
popular platforms. People can learn about new Year
2000 developments in the “tip of the week.” The tip
of the week archive also serves as a technical re-
source. Testing and contingency planning guidance
are located on the site. The DOE HQ Web page
includes a link to, and recommendation of, the
Laboratory site.

• Laboratory employees are starting to ask important
questions about Year 2000. Questions about the
status of the phone system, the utilities, the payroll
system, and other topics of general interest are being
highlighted in the new Frequently Asked Questions
section of the Year 2000 Web site. The section is
accompanied by Newsbulletin articles.

• CIC division will be forming a Year 2000 SWAT
team. This SWAT team will be prepared to answer
questions and prioritize requests for repairs at the
end of 1999 through spring of 2000.

• The Year 2000 project office published a brochure
for all workers at the Laboratory to help them
understand the problem and the people involved in

the solution, and to provide information on how to
access the resources to evaluate and fix their systems.

In addition, in an outreach effort, the Year 2000
Council Chair has given several briefings to local business
and community groups about the Year 2000 problem.
Examples include two training sessions for the Small
Business Development Center and presentations to the
Educational Networking Support Program and to the
Kiwanis. Eight people from Los Alamos participated in
Santa Fe’s Year 2000 Summit and produced the docu-
ment that was presented to the mayor and city council.

b. Information and Records Management
Program

CIC Division has embarked on two major projects,
described in this section, that will provide the basis for a
Laboratory-wide Information and Records Management
(IRM) program. These two projects provide opportunities
for fulfilling the IRM program’s institutional charter for
the development, implementation, and approval of all
information and records management programs at Los
Alamos. More importantly, these projects will enable the
Laboratory to

• identify, manage, and preserve past and current
information in support of its programmatic,
business, and legal operations and requirements;

• archive its nuclear weapons information;
• prevent the loss of its corporate memory;
• protect its vital records; and
• preserve its role in the nation’s history.

Records Inventory Project

The Records Inventory (RI) project team has been
chartered to work with the Laboratory’s divisions and
program offices to review and analyze their official records
holdings. The RI project will serve as the foundation
piece for the development of a consistent, Laboratory-
wide IRM program. The three phases of the RI plan are
shown in Figure 31.

The first phase will include the initial inventory of the
Laboratory’s records and the development of a retention
schedule for Laboratory-specific records. The second phase
will be implementation of an ongoing IRM program in
each program and division. The third phase will result in a
Lab-wide integration model to ensure that the Laboratory’s
official records can be readily identified, managed, and
accessed, regardless of their location. Because of the vast
record holdings of the Laboratory, the RI project plan
schedule spans 5 fiscal years, FY98 through FY02.
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Information and Knowledge Management System Project

The Laboratory and Xerox Corporation have signed a
cooperative research and development agreement to
develop an information and knowledge management
system that is capable of efficient capture, storage,
retrieval, and sharing of weapons and production infor-
mation essential to the Laboratory’s Science-Based
Stockpile Stewardship mission. The project will take a
phased approach, beginning with the development of an
information management system to handle legacy data for
use in stockpile assurance. That step would be followed by
the development of systems that ensure that transitional
knowledge is maintained across generations of weapons
scientists. The design and implementation of this project
is expected to take 3 to 5 years. Some attributes of the
system will include the following:

• more-efficient records management through
systematic indexing and storage;

• a digitized library of historical information;
• on-line access of records, documents, and drawings;
• linkages to other Laboratory and weapons complex

information systems; and
• development of cognitive learning technology for

transfer of knowledge from current to future
generations of weapons scientists and engineers.

The IRM program’s Central Weapons/Production
Information Center (CWIC) will serve as the central
organization for the development and use of the system.
CWIC is responsible for managing over 24 million pages
of documents, including more than 1 million aperture
cards, 3 million radiographs, and other records on various
media types. The project will expand to cover weapons re
in various divisions of the Laboratory.

During the first and second years of the partnership,
many of the foundation pieces of the information
management system are being developed, including the

short- and long- term architecture and a requirements
document, project plan, and schedule plan, which
includes task descriptions and deliverables. In addition,
the project includes the development of an infrastructure,
which includes facilities that will be used for high-volume
production as well as appropriate storage facilities for
storage of the valuable hard-copy records. A funding
model, approved by the Laboratory’s major programs, will
determine the short- and long-term scope of the project.

c. Remote Electronic Desktop Integration
Project

Desktop computers are increasingly vital to business
success worldwide. As software becomes more complex
and updates are more frequent, the cost of owning
desktop computers grows. Enterprises large and small
adopt measures to manage the cost of owning and
maintaining growing systems at a reasonable cost. Studies
show the cost of owning a desktop computer averages
$10,200 per year over a 5-year period. End-user down-
time and self-maintenance accounts for $5,814, and
technical support and maintenance accounts for another
$1,428. Procurement/property management tasks and
hardware/software costs each claim an additional $1,428.
Through the Remote Electronic Desktop Integration
(REDI) Project, the Laboratory embraces the challenge to
reduce the cost of owning computers through two initia-
tives. The first initiative, Electronic Software Distribution
(ESD), provides easy access to software: users can purchase
and install new software and upgrades from the Web
directly onto their computers. ESD is the Laboratory’s
“warehouse” for Laboratory-wide software distribution.
Currently, ESD has over 300 products available. By
offering software electronically, ESD ensures the following:

• discount prices provided by the Laboratory’s volume
purchase agreements,

• immediate delivery, and
• validation of the right (the license) to use the

software without having to store boxes and disks.

Systems administrators can increase productivity by
using the ESD License Utility, a service through which
administrators and users transfer, upgrade, download, and
recycle licenses. Many software packages can even be
installed directly over the network without first down-
loading large software tomes, saving time and client
system resources.

The License Utility also maintains software
accountability records by generating a list of all licenses
purchased through ESD. During FY97 the first year of

Figure 31. Three phases of the Records Inventory project plan.

Records Inventory and
Retention Schedule Development

Program/Division
Implementation

Lab-wide
Integration
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full deployment, ESD realized $4 million in savings by
buying software in bulk and delivering it electronically. In
addition, the cost per system for technicians to maintain a
computer decreased from $1,670 to $1,250. ESD is
increasing productivity and decreasing support costs while
moving the Laboratory toward an electronic environ-
ment. The REDI project’s second initiative is to move to
an enterprise solution for managing Laboratory desktop
computers using Microsoft’s Software Management
Systems (SMS). SMS provides a comprehensive solution
for centrally managing personal computers on a network.
SMS tools are installed on a desktop computer or server
to do the following:

• automatically collect hardware and software
inventories;

• automatically distribute/install software to the
desktop/server according to customer requirements;
and

• aid technicians with remote troubleshooting and
user assistance without making a site visit.

SMS enables network administrators to detect every
computer on the network, to inventory software and
hardware configurations, and to access this information
from a central database. SMS is currently in early deploy-
ment—three prototype pilots were conducted during
FY97, and deployment pilots are underway in FY98.
Advanced systems-management tools such as ESD and
SMS can simplify software management by automating
routine tasks and increasing productivity.



138

L O S  A L A M O S  N A T I O N A L  L A B O R A T O R Y



139

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

139

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

IV. APPENDICES



140

L O S  A L A M O S  N A T I O N A L  L A B O R A T O R Y



141

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

A. ORGANIZATIONAL CHART

IV. APPENDICES A. ORGANIZATIONAL CHART

Internal Security (ISEC)

Deputy
Science, Technology

and Programs

Deputy
Administration
and Outreach

Deputy
Operations

DIRECTOR

Applied Theoretical
and Computational
Physics Division (X)

Nuclear Materials
Technology Division

(NMT)

Engineering Sciences and
Applications Division

(ESA)

Dynamic
Experimentation

Division (DX)

Computing,
Information, and
Communications

Division (CIC)

Experimental Programs

Materials and
Manufacturing

Simulation
and Computing 

 

Stockpile Systems

Institutional Facilities
and Construction

Nonproliferation and
International Security

Division (NIS)

Technology and Safety
Assessment Division

(TSA)

Department of Defense
Programs

(DoD)

 International
Technology

(NIS/IT)

Center for Space Science
and Exploration

(NIS/CSSE)

Nonproliferation and
Arms Control

(NIS/NAC)

Nuclear Materials
Management
(NMT/NMM)

Research and
Development

(NIS/RD)

Associate Laboratory
Director

Strategic and Supporting
Research

United States/Russia
Nonproliferation Program

(NIS/RNP)

Energy and Sustainable
Systems Programs

Theoretical Division (T)

Physics Division (P)

Materials Science and
Technology Division (MST)

Biosciences Division (B)

LANSCE Division (LANSCE)

Chemical Science and
Technology Division (CST)

Associate Laboratory
Director

Nuclear Weapons

Associate Laboratory
Director

Threat Reduction

Community Relations Office
(CRO)

Audits and Assessments Office
(AA)

Public Affairs Office (PA)

Human Resources Division (HR)

Business Operations
Division (BUS)

Office of Equal Opportunity

Industrial Business
Development (IBD)

(OEO)

Laboratory Counsel

Quality Improvement Office
(QIO)

Diversity Office (DVO)

Ombuds Office

Project Management Division
(PM)

Integrated Safety Management

Security and Safeguards
Division (S)

Facility and Waste
Operations Division (FWO)

Environment, Safety, and Health
Division (ESH)

Delphi Project Office

Spallation Neutron Source
Division (SNS)

Accelerator Production of
Tritium Project Office (APT)

Government Relations Office
(GRO)

Science and Technology Base/
Office of Science Programs

(STB/OSc)

Earth and Environmental
Sciences Division (EES)

Environmental Science and
Waste Technology Division (E)



142

L O S  A L A M O S  N A T I O N A L  L A B O R A T O R Y

B. SCIENCE AND MATHEMATICS EDUCATION PROGRAM PARTICIPANTS

Table 19. University and Science Education Participants (FY98 and FY99).

FY98 FY99
Total Minorities Women Total Minorities Women

Pre-College Programs

Student Programs
Critical Issues Forum 265 129 140 300 150 150
Supercomputing Challenge 423 161 137 450 200 150
American Indian Community and Science Education 9 8 3 12 12 5
Educational Pipeline for Student Initiatives Linked
   on the Network 68 31 42 75 35 45
Robotics Workshop 92 25 14 125 45 25
Exploring Energetic Materials 0 0 0 50 25 2

Teacher Programs
Teacher Opportunities to Promote Science 66 17 47 66 20 45
Critical Issues Forum 23 11 12 25 12 12
Supercomputing Challenge 112 43 36 120 45 40
American Indian Community and Science Education 8 7 3 10 8 4
LANSCE Virtual Tour 4 1 2 4 1 1
Science Outreach 10 7 6
Educational Network Support 1,016 521 589 1,000 500 550
Exploring Energetic Materials 2 1 2 4 2 2
Expanding Your Horizons 24 6 20 35 10 25
Space Sciences 9 0 4 12 3 6

Special Programs 0 0 0 0 0 0

Undergraduate Programs

Student Programs
Los Alamos Physics Summer Program 18 2 6 20 4 8
Historically Black Colleges and Universities 9 9 4 20 20 10
Two-Year College Initiative 21 17 6 22 18 9
Undergraduate Research Semester 41 13 16 40 15 18
Summer of Applied Geophysical Experience 14 3 6 16 5 8
Underrepresented Minorities and Females Initiative 57 47 44 60 50 35
Mentored Collaborative Research 9 7 4 10 8 5
Actinide Chemistry 24 8 8 40 20 20

Special Programs 0 0 0 0 0 0

Graduate Programs
Student Programs
Historically Black Colleges and Universities 7 7 0 10 10 3
Two-Year College Initiative 9 2 3 10 4 4
Summer of Applied Geophysical Experience 13 2 5 13 4 6
Underrepresented Minorities and Females Initiative 11 8 6 13 9 7
Mentored Collaborative Research 7 6 1 7 6 1
Graduate Engineering for Minorities 2 2 1 2 2 1

Special Programs 0 0 0 0 0 0

Postgraduate Programs

Postdoctoral Programs 351 86 62 350 90 70
Faculty Programs 0 0 0 0 0 0

B. SCIENCE AND MATH EDUCATION PARTICIPANTS IV. APPENDICES



143

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

Table 20. Funded and Proposed Line-Item Project Construction ($M).

Total
Estimated  Prior  2006

Projects Cost Years 1999 2000 2001 2002 2003 2004 2005 Plus

DARHT Facility, 1988 259.7 127.7 36.0 61.0 35.0
Chemistry and Metallurgy
   Research Building
   Upgrades, 1995 104.5 72.7 5.0 15.0 11.8
Water Well Replacement,
   G1 Thru G4, 1996 16.8 15.7 1.1
Atlas, 1996 43.3 36.9 6.4
Fire Protection Improvements, 1996 16.8 12.0 4.8
Isotope Production Facility,
   TA-53 Design and Construction, 1999 14.0 6.0 8.0
Central Health Physics
   Calibration Facility, 1999 3.9 2.9 1.0
Nuclear Materials Safeguards and
   Security Upgrade Project, 1999 60.7 9.7 11.3 18.0 11.8 9.9
Strategic Computing Complex, 2000 100.0 26.0 56.0 18.0
Nonproliferation and International
   Security Center, 2000 58.7 6.0 7.0 36.0 9.7
Administration Building Replacement 10.0 25.0 20.0

Funded (1999 and before) 519.7
Budgeted  (2000 and 2001) 158.7
Proposed (2002 and beyond) 55.0

Projects with Initial Plans Underway (Funding Profile Not Yet Available)
Chemistry and Metallurgy Research Building Replacement
Advanced Hydrodynamics Facility
Tritium Consolidation

C. CONSTRUCTION TABLE
Funded and Proposed Line-Item
Construction Projects

Table 20 summarizes funded, budgeted, and proposed
line-item construction projects for FY99 to FY05. This
list is based on major FY01 budget submissions and
programmatic guidance that was current at the time this
document was published. It must be noted that the
construction planning, budgeting, and funding process is
very dynamic and although this table reflects current
information, changes may have occurred since publica-
tion of this document.

General Plant Projects are not displayed because of the
volatility of their funding and the large number of projects.

Projects labeled 1999 and before are funded.  Projects
labeled 2000 and 2001 are budgeted. Projects labeled
2002 and beyond are proposed. Figure 32. Construction project status.

IV. APPENDICES C. CONSTRUCTION TABLE

Funded Projects TEC
(1999 and Before)

71.0%

Budgeted Projects TEC
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D. RESOURCE PROJECTIONS
This section summarizes Laboratory funding (operat-

ing, capital equipment, and construction) and personnel
data at various levels. These summary levels include
overall funding and personnel (Tables 21 and 22) and
breakdown by various Secretarial Officer (Tables 23 and
24) and by major program categories (Budget and
Reporting, level 2 [B&R2]) within each Assistant
Secretary or office (Tables 25–37). Tables 38 and 39
reflect projected subcontracting and procurement data.

The data reflect the actual funding and full-time
equivalents (FTEs) for FY98 and the Laboratory’s funding
and FTE projections for FY99. The projections for FY00

and beyond reflect the Laboratory’s request of new Budget
Authority (BA), as of publication of this document.
Projections reflect the most current budget estimates as of
July 30, 1999. FY00 constant dollars are used in develop-
ing estimates for FY01–FY05.

For the FY00–FY05 period, the Laboratory’s planning
goals and infrastructure will not allow the execution of all
proposals and initiatives. Clearly, if all proposed programs
and initiatives are funded during this period, the Los
Alamos budget would grow unreasonably. Thus, the
resource projections for FY00–FY05 assume that only
some Laboratory proposals and initiatives will be funded.

Table 22. Laboratory Personnel Summary (FTEs).

Personnel (FTEs) FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Direct1

DOE Effort 3,305 4,075 4,055 3,949 4,049 4,026 3,940 3,860
Work for Others 408 380 382 380 394 412 448 448
Subtotal Direct for Program Effort 3,713 4,455 4,437 4,329 4,443 4,438 4,388 4,308
Program Capital Equipment 64 68 13 11 11 11 11 11
Program Construction 146 226 329 315 156 67 54 0
Total Direct 3,923 4,749 4,779 4,655 4,610 4,516 4,453 4,319
Indirect 3,390 3,390 3,390 3,390 3,390 3,390 3,390 3,390
Total Personnel 7,313 8,139 8,169 8,045 8,000 7,906 7,843 7,709

1Categorization of direct personnel is optional and need not be provided. If no breakdown of direct is shown, do not include “Total Direct.”
Indirect personnel may also be categorized at the option of the Laboratory.

Table 21. Laboratory Funding Summary ($M).

Actual Projected
Cost  Cost BA BA BA BA BA BA

Funding ($M) FY98  FY99 FY00 FY01 FY02 FY03 FY04 FY05

DOE Funding1 1,072.6 1,226.3 1,318.5 1,352.4 1,438.7 1,489.8 1,516.3 1,540.2
Work for Others 115.1 107.1 110.1 110.8 114.8 119.8 129.8 129.8
Subtotal Operating Funding 1,187.7 1,333.4 1,428.6 1,463.2 1,553.5 1,609.6 1,646.1 1,670.0
Program Capital Equipment 56.2 62.6 12.3 11.1 11.1 11.1 11.1 11.1
Program Construction2 79.4 75.2 127.8 127.3 65.3 29.1 24.5 19.5
General-Purpose Facilities2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
General Plant Projects 4.1 25.0 0.5 0.5 0.5 0.5 0.5 0.5
General-Purpose Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Laboratory Funding 1,327.4 1,496.2 1,569.2 1,602.1 1,630.4 1,650.3 1,682.7 1,701.1

1DOE funding includes net transfers to other DOE contractors.
2DOE’s policy change requiring full funding of all construction projects before work begins means that estimates of future construction funding
are included in the BA estimate.

1. Resource Summaries

D. RESOURCE PROJECTIONS IV. APPENDICES
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Figure 33. Summary of Laboratory funding.

Figure 34. Summary of Laboratory personnel.

IV. APPENDICES D. RESOURCE PROJECTIONS
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Table 23. Funding by Secretarial Officer ($M).

Actual Projected
Cost  Cost BA BA BA BA BA BA

 FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

Chief Financial Officer
Operating 2.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 2.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0

Counterintelligence
Operating 0.0 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.0 1.4 1.4 1.4 1.4 1.4 1.4 1.4

Defense Programs
Operating 636.5 844.8 857.5 862.6 944.3 975.4 985.4 1,013.2
Capital Equipment 36.1 47.1 0.0 0.0 0.0 0.0 0.0 0.0
Construction 83.1 96.1 114.3 120.8 29.8 19.9 25.0 20.0
Subtotal 755.7 988.0 971.8 983.4 974.1 995.3 1,010.4 1,033.2

Energy Efficiency and Renewable Energy
Operating 14.3 16.7 17.3 19.0 19.0 19.0 19.0 19.0
Capital Equipment 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 14.6 17.1 17.7 19.4 19.4 19.4 19.4 19.4

Environment, Safety, and Health
Operating 0.9 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.9 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Environmental Restoration and Waste Management
Operating 147.9 84.8 104.3 102.9 112.1 138.4 160.1 162.9
Capital Equipment 4.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 152.6 89.2 104.3 102.9 112.1 138.4 160.1 162.9

Fissile Materials Disposition
Operating 24.8 27.4 37.6 44.3 35.2 26.7 20.1 12.1
Capital Equipment 2.6 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 27.4 28.4 37.6 44.3 35.2 26.7 20.1 12.1

Fossil Energy
Operating 5.2 4.5 5.7 7.0 7.0 7.0 7.0 7.0
Capital Equipment 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 5.3 4.6 5.7 7.0 7.0 7.0 7.0 7.0

Human Resources and Administration
Operating 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2. Resources by Secretarial Officer
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Actual Projected
Cost  Cost BA BA BA BA BA BA

 FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

Nonproliferation and National Security
Operating 108.1 105.4 107.1 119.6 122.1 124.3 125.7 127.0
Capital Equipment 3.3 1.7 3.3 3.8 3.8 3.8 3.8 3.8
Construction 0.0 0.0 6.0 7.0 36.0 9.7 0.0 0.0
Subtotal 111.4 107.1 116.4 130.4 161.9 137.8 129.5 130.8

Nuclear Energy
Operating 12.6 12.2 14.3 13.7 13.7 13.7 13.7 13.7
Capital Equipment 1.3 0.9 0.5 1.4 1.4 1.4 1.4 1.4
Construction 0.0 4.0 8.0 0.0 0.0 0.0 0.0 0.0
Subtotal 13.9 17.1 22.8 15.1 15.1 15.1 15.1 15.1

Office of Science
Operating 62.6 62.5 63.9 72.5 74.5 74.5 74.5 74.5
Capital Equipment 8.1 7.1 8.1 5.5 5.5 5.5 5.5 5.5
Construction 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 70.8 69.6 72.0 78.0 80.0 80.0 80.0 80.0

Miscellaneous DOE Programs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Other DOE Facilities
   (Reimbursables DOE Work) 57.3 64.8 109.1 109.1 109.1 109.1 109.1 109.1
Subtotal DOE Operating1 1,072.6 1,226.3 1,318.5 1,352.4 1,438.7 1,489.8 1,516.3 1,540.2

Work for Others
NRC 2.8 2.7 1.8 1.0 1.0 1.0 1.0 1.0
DoD 45.5 37.6 42.7 44.7 44.7 44.7 44.7 44.7
HHS/NIH 10.7 7.1 7.4 4.8 4.8 4.8 4.8 4.8
NASA 7.9 9.7 6.4 3.5 3.5 3.5 3.5 3.5
EPA 0.8 0.5 0.6 0.6 0.6 0.6 0.6 0.6
Other Federal Agencies 28.7 30.0 31.2 33.2 33.2 33.2 33.2 33.2
Private Industry 16.0 17.0 18.0 21.0 25.0 30.0 40.0 40.0
All Other Nonfederal 2.7 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Subtotal Work for Others 115.1 107.1 110.1 110.8 114.8 119.8 129.8 129.8

Total Program Funding 1,187.7 1,333.4 1,428.6 1,463.2 1,553.5 1,609.6 1,646.1 1,670.0

Capital Equipment 56.2 62.6 12.3 11.1 11.1 11.1 11.1 11.1
General-Purpose Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Capital Equipment 56.2 62.6 12.3 11.1 11.1 11.1 11.1 11.1

Program Construction2 79.4 75.2 127.8 127.3 65.3 29.1 24.5 19.5
General Plant Projects (GPP) 4.1 25.0 0.5 0.5 0.5 0.5 0.5 0.5
Proposed Construction3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total  GPP/Construction4 83.5 100.2 128.3 127.8 65.8 29.6 25.0 20.0

1DOE funding includes net of transfers to other DOE contractors.
2Program construction does not include any proposed construction.
3Proposed construction is an optional estimate of future construction funding.
4Total GPP/Construction is also included in the individual construction funding.

Table 23. Funding by Secretarial Officer ($M). (Continued)
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Figure 35. Summary of funding by Secretarial Officer.

Figure 36. Funding by Secretarial Officer (by year).
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Figure 36. Funding by Secretarial Officer (by year). (Continued)
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Table 24. Personnel by Secretarial Officer (FTEs).

          Actual      Projected
FTEs  FTEs FTEs FTEs FTEs FTEs FTEs FTEs

Description FY98  FY99 FY00 FY01 FY02 FY03 FY04 FY05

Chief Financial Officer 2 1 0 0 0 0 0 0
Counterintelligence 0 6 6 6 6 6 6 6
Defense Programs 2,036 2,869 2,735 2,575 2,710 2,693 2,620 2,590
Energy Efficiency and Renewable Energy 50 61 61 65 63 61 59 57
Environment, Safety, and Health 3 1 1 1 1 1 1 1
Environmental Restoration and
  Waste Management 315 196 227 217 227 269 299 293
Fissile Materials Disposition 75 86 113 128 98 71 51 30
Fossil Energy 16 16 19 22 22 22 22 22
Human Resources and Administration 1 0 0 0 0 0 0 0
Nonproliferation and National Security 326 327 319 344 336 328 318 308
Nuclear Energy 49 51 58 54 52 50 48 46
Office of Science 239 251 247 268 265 256 247 238

Miscellaneous DOE Programs 0 0 0 0 0 0 0 0
Other DOE Facilities
   (Reimbursable DOE Work) 193 210 269 269 269 269 269 269
Subtotal DOE Programs 3,305 4,075 4,055 3,949 4,049 4,026 3,940 3,860

Work for Others
NRC 10 10 7 4 4 4 4 4
DoD 138 114 129 135 135 135 135 135
HHS/NIH 46 31 32 21 21 21 21 21
NASA 29 36 24 13 13 13 13 13
EPA 3 2 2 2 2 2 2 2
Other Federal Agencies 85 89 93 99 99 99 99 99
Private Industry 57 61 65 76 90 108 144 144
All Other Nonfederal 40 37 30 30 30 30 30 30
Subtotal Work for Others 408 380 382 380 394 412 448 448

Total Direct Personnel for Program Effort 3,713 4,455 4,437 4,329 4,443 4,438 4,388 4,308

Program Capital Equipment 64 68 13 11 11 11 11 11
Program Construction 144 216 323 309 150 61 48 0
General-Purpose Equipment 0 0 0 0 0 0 0 0
General Plant Projects 2 10 6 6 6 6 6 0
General-Purpose Facilities 0 0 0 0 0 0 0 0
Proposed Construction 0 0 0 0 0 0 0 0

Total Direct Personnel  3,923 4,749 4,779 4,655 4,610 4,516 4,453 4,319

Total Indirect Personnel 3,390 3,390 3,390 3,390 3,390 3,390 3,390 3,390

D. RESOURCE PROJECTIONS IV. APPENDICES
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IV. APPENDICES D. RESOURCE PROJECTIONS

Figure 37. Summary of personnel by Secretarial Officer (by year).

Figure 37. Summary of personnel by Secretarial Officer (by year). (Continued)
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Table 25. Chief Financial Officer ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

WN – Cost of Goods Sold
Operating 2.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 2.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0
    Direct Personnel (FTEs) 2 1 0 0 0 0 0 0

Totals for Chief Financial Officer
Operating 2.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 2.2 1.5 0.0 0.0 0.0 0.0 0.0 0.0
    Direct Personnel (FTEs) 2 1 0 0 0 0 0 0

3. Resources by Subprogram

Table 26. Counterintelligence ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

CN – Counterintelligence
Operating 0.0 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.0 1.4 1.4 1.4 1.4 1.4 1.4 1.4
    Direct Personnel (FTEs) 0 6 6 6 6 6 6 6

Totals for Counterintelligence
Operating 0.0 1.4 1.4 1.4 1.4 1.4 1.4 1.4
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.0 1.4 1.4 1.4 1.4 1.4 1.4 1.4
    Direct Personnel (FTEs) 0 6 6 6 6 6 6 6

D. RESOURCE PROJECTIONS IV. APPENDICES
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Table 27. Defense Programs ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

DP01 – Stockpile Stewardship
Operating 292.8 449.3 492.0 528.5 576.6 598.6 620.6 632.8
Capital Equipment 29.9 40.4 0.0 0.0 0.0 0.0 0.0 0.0
Construction 58.5 62.4 88.0 91.0 18.0 10.0 25.0 20.0
Subtotal 381.2 552.1 580.0 619.5 594.6 608.6 645.6 652.8
    Direct Personnel (FTEs) 1,027 1,639 1,639 1,639 1,719 1,716 1,711 1,678

DP02 – Inertial Confinement Fusion
Operating 20.4 21.9 23.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 1.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
Construction 2.2 1.7 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 24.1 24.1 23.0 0.0 0.0 0.0 0.0 0.0
    Direct Personnel (FTEs) 86 96 97 0 0 0 0 0

DP03 – Technology Transfer and Education
Operating 19.7 24.3 12.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 19.8 24.3 12.0 0.0 0.0 0.0 0.0 0.0
    Direct Personnel (FTEs) 59 76 36 0 0 0 0 0

DP04 – Weapons Stockpile Management
Operating 292.9 346.5 328.0 332.1 365.7 374.8 362.8 378.4
Capital Equipment 4.6 6.2 0.0 0.0 0.0 0.0 0.0 0.0
Construction 22.4 32.0 26.3 29.8 11.8 9.9 0.0 0.0
Subtotal 319.9 384.7 354.3 361.9 377.5 384.7 362.8 378.4
    Direct Personnel (FTEs) 858 1,056 961 936 991 977 909 912

DP05 – Program Direction
Operating 10.2 2.6 2.5 2.0 2.0 2.0 2.0 2.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 10.2 2.6 2.5 2.0 2.0 2.0 2.0 2.0
    Direct Personnel (FTEs) 6 2 2 0 0 0 0 0

Totals for DP – Weapons Activities
Operating 636.0 844.6 857.5 862.6 944.3 975.4 985.4 1,013.2
Capital Equipment 36.1 47.1 0.0 0.0 0.0 0.0 0.0 0.0
Construction 83.1 96.1 114.3 120.8 29.8 19.9 25.0 20.0
Total 755.2 987.8 971.8 983.4 974.1 995.3 1,010.4 1,033.2
    Direct Personnel (FTEs) 2,036 2,869 2,735 2,575 2,710 2,693 2,620 2,590

GG – Worker and Community Transition Program
Operating 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0
    Direct Personnel (FTEs) 0 0 0 0 0 0 0 0

Totals for Defense Programs
Operating 636.5 844.8 857.5 862.6 944.3 975.4 985.4 1,013.2
Capital Equipment 36.1 47.1 0.0 0.0 0.0 0.0 0.0 0.0
Construction 83.1 96.1 114.3 120.8 29.8 19.9 25.0 20.0
Total 755.7 988.0 971.8 983.4 974.1 995.3 1,010.4 1,033.2
    Direct Personnel (FTEs) 2,036 2,869 2,735 2,575 2,710 2,693 2,620 2,590
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Table 28. Energy Efficiency and Renewable Energy ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

EB – Solar Energy
Operating 5.8 6.0 5.8 6.2 6.2 6.2 6.2 6.2
Capital Equipment 0.0 0.3 0.3  0.3 0.3  0.3  0.3  0.3
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 5.8 6.3 6.1 6.5 6.5 6.5 6.5 6.5
    Direct Personnel (FTEs) 19 22 20 21 20 19 18 17

EC – Buildings Sector
Operating 0.2 0.0 0.1 0.1 0.1 0.1 0.1 0.1
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.2 0.0 0.1 0.1 0.1 0.1 0.1 0.1
    Direct Personnel (FTEs) 1 0 1 1 1 1 1 1

ED – Industrial Sector
Operating 2.7 3.7 2.9 2.8 2.8 2.8 2.8 2.8
Capital Equipment 0.0 0.0 0.0 0.0 0.0  0.0 0.0 0.0
Construction  0.0 0.0 0.0 0.0 0.0 0.0 0.0  0.0
Subtotal 2.7 3.7 2.9 2.8 2.8 2.8 2.8 2.8
    Direct Personnel (FTEs) 10 14 10 9 9 9 9 9

EE – Transportation Sector
Operating 5.6 7.0 8.5 9.9 9.9 9.9 9.9 9.9
Capital Equipment 0.3 0.1 0.1 0.1 0.1  0.1 0.1 0.1
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 5.9 6.8 8.3 9.7 9.7 9.7 9.7 9.7
   Direct Personnel (FTEs) 20 25 30 34 33 32 31 30

WB – In-House Energy Management
Operating 0.0 0.0 0.0  0.0  0.0  0.0  0.0  0.0
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.0 0.0 0.0 0.0 0.0 0.0 0.0  0.0
    Direct Personnel (FTEs) 0 0 0 0 0 0 0 0

Totals for Energy Efficiency and Renewable Energy
Operating 14.3 16.7 17.3 19.0 19.0 19.0 19.0 19.0
Capital Equipment 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 14.6 17.1 17.7 19.4 19.4 19.4 19.4 19.4
    Direct Personnel (FTEs) 50 61 61 65 63 61 59 57
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Table 30. Environmental Restoration and Waste Management ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

EW – Environmental Restoration and Waste Management – Defense
Operating 146.8 82.8 98.3 96.9 106.1 132.4 154.1 156.9
Capital Equipment 4.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 151.5 87.2 98.3 96.9 106.1 132.4 154.1 156.9
    Direct Personnel (FTEs) 311 192 215 205 215 257 287 281

EX – Environmental Restoration and Waste Management – Nondefense
Operating 1.1 2.0 6.0 6.0 6.0 6.0 6.0 6.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 1.1 2.0 6.0 6.0 6.0 6.0 6.0 6.0
    Direct Personnel (FTEs) 4 4 12 12 12 12 12 12

Totals for Environmental Restoration and Waste Management
Operating 147.9 84.8 104.3 102.9 112.1 138.4 160.1 162.9
Capital Equipment 4.4 4.3 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Total 152.6 89.2 104.3 102.9 112.1 138.4 160.1 162.9
   Direct Personnel (FTEs) 315 196 227 217 227 269 299 293

Table 29. Environment, Safety, and Health ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

HC – Environmental Safety and Health (Nondefense)
Operating 0.7 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Capital Equipment 0.0 0.0 0.0 0.0  0.0 0.0  0.0 0.0
Construction 0.0 0.0 0.0 0.0  0.0 0.0 0.0 0.0
Subtotal 0.7 0.1 0.1 0.1 0.1 0.1 0.1 0.1
    Direct Personnel (FTEs)  2 0 0 0 0 0 0 0

HD– Environmental Safety and Health (Defense)
Operating 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
    Direct Personnel (FTEs) 1 1 1 1 1 1 1 1

Totals for Environment, Safety, and Health
Operating 0.9 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Capital Equipment 0.0 0.0 0.0  0.0 0.0 0.0 0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0 0.0  0.0
Total 0.9 0.3 0.3 0.3 0.3 0.3 0.3 0.3
    Direct Personnel (FTEs) 3 1 1 1 1 1 1 1
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Table 31. Fissile Materials Disposition ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

GA – Fissile Materials Disposition
Operating 24.8 27.4 37.6 44.3 35.2 26.7 20.1 12.1
Capital Equipment 2.6 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 27.4 28.4 37.6 44.3 35.2 26.7 20.1 12.1
    Direct Personnel (FTEs) 75 86 113 128 98 71 51 30

Totals for Fissile Materials Disposition
Operating 24.8 27.4 37.6 44.3 35.2 26.7 20.1 12.1
Capital Equipment 2.6 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 27.4 28.4 37.6 44.3 35.2 26.7 20.1 12.1
    Direct Personnel (FTEs) 75 86 113 128 98 71 51 30

Table 32. Fossil Energy ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

AA – Coal
Operating 0.5 0.3 0.9 1.3 1.3 1.3 1.3 1.3
Capital Equipment 0.0 0.1 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.5 0.4 0.9 1.3 1.3 1.3 1.3 1.3
    Direct Personnel (FTEs) 1 1 2 3 3 3 3 3

AB – Gas
Operating 1.2 1.0 0.8 0.9 0.9 0.9 0.9 0.9
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 1.2 1.0 0.8 0.9 0.9 0.9 0.9 0.9
    Direct Personnel (FTEs) 3 4 3 3 3 3 3 3

AC – Petroleum
Operating 2.7 2.6 3.3 3.8 3.8 3.8 3.8 3.8
Capital Equipment 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 2.8 2.6 3.3 3.8 3.8 3.8 3.8 3.8
    Direct Personnel (FTEs) 9 9 12 13 13 13 13 13

AZ – Innovative Clean Coal Technology
Operating 0.8 0.6 0.7 1.0 1.0 1.0 1.0 1.0
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.8 0.6 0.7 1.0 1.0 1.0 1.0 1.0
    Direct Personnel (FTEs) 3 2 2 3 3 3 3 3
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Table 33. Human Resources and Administration ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

WM – General Administration – Contractual Services
Operating 0.2 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.2 0.0 0.0  0.0 0.0  0.0  0.0  0.0
    Direct Personnel (FTEs) 1 0 0 0 0 0 0 0

Totals for HR – Human Resources and Administration
Operating 0.2 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.2 0.0 0.0  0.0 0.0  0.0  0.0  0.0
    Direct Personnel (FTEs) 1 0 0 0 0 0 0 0

Table 32. Fossil Energy ($M). (Continued)

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

Totals for Fossil Energy
Operating 5.2 4.5 5.7 7.0 7.0 7.0 7.0 7.0
Capital Equipment 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 5.3 4.6 5.7 7.0 7.0 7.0 7.0 7.0
    Direct Personnel (FTEs) 16 16 19 22 22 22 22 22

Table 34. Nonproliferation and National Security ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

CD – Uranium Programs Activities
Operating 0.0 0.9 0.8 0.8 0.8 0.8 0.8 0.8
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.0 0.9 0.8 0.8 0.8 0.8 0.8 0.8
    Direct Personnel (FTEs) 0 3 3 3 3 3 3 3

GC – Verification and Control Technology
Operating 59.9 57.5 59.5 69.3 69.3 69.3 69.3 69.3
Capital Equipment 1.3 1.2 1.4 1.7 1.7 1.7 1.7 1.7
Construction 0.0 0.0 6.0 7.0 36.0 9.7 0.0 0.0
Subtotal 61.2 58.7 66.9 78.0 107.0 80.7 71.0 71.0
    Direct Personnel (FTEs) 194 194 193 216 208 200 192 185
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Table 34. Nonproliferation and National Security ($M). (Continued)

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

GD – Nuclear Safeguards and Security
Operating 6.0 4.5 3.3 3.3 3.5 3.7 4.0 4.3
Capital Equipment 0.3 0.3 1.2 1.4 1.4 1.4 1.4 1.4
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 6.3 4.8 4.5 4.7 4.9 5.1 5.4 5.7
    Direct Personnel (FTEs) 21 16 11 11 11 11 11 11

GH – Security Investigations
Operating 0.0 0.0 0.0  0.0  0.0  0.0  0.0  0.0
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.0 0.0 0.0 0.0 0.0 0.0 0.0  0.0
    Direct Personnel (FTEs) 0 0 0 0 0 0 0 0

GJ – Export Control, Nonproliferation and International
Operating 36.1 37.9 39.3 41.9 44.2 46.1 47.1 48.1
Capital Equipment 1.6 0.0 0.5 0.5 0.5 0.5 0.5 0.5
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 37.7 37.9 39.8 42.4 44.7 46.6 47.6 48.6
   Direct Personnel (FTEs) 87 95 95 97 98 98 96 94

IN – Intelligence
Operating 0.0 4.6 4.2 4.3 4.3 4.4 4.5 4.5
Capital Equipment 0.0 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 0.0 4.8 4.4 4.5 4.5 4.6 4.7 4.7
    Direct Personnel (FTEs) 0 19 17 17 16 16 16 15

ND – Emergency Management
Operating 0.1 0.0 0.0  0.0  0.0  0.0  0.0  0.0
Capital Equipment 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 0.1 0.0 0.0 0.0 0.0 0.0 0.0  0.0
    Direct Personnel (FTEs) 0 0 0 0 0 0 0 0

NT – Intelligence
Operating 6.0 0.0 0.0  0.0  0.0  0.0  0.0  0.0
Capital Equipment 0.1 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Construction 0.0 0.0 0.0  0.0 0.0  0.0  0.0  0.0
Subtotal 6.1 0.0 0.0 0.0 0.0 0.0 0.0  0.0
    Direct Personnel (FTEs) 24 0 0 0 0 0 0 0

Totals for Nonproliferation and National Security
Operating 108.1 105.4 107.1 119.6 122.1 124.3 125.7 127.0
Capital Equipment  3.3 1.7 3.3 3.8 3.8 3.8 3.8 3.8
Construction 0.0 0.0 6.0 7.0 36.0 9.7 0.0 0.0
Total 111.4 107.1 116.4 130.4 161.9 137.8 129.5 130.8
    Direct Personnel (FTEs) 326 327 319 344 336 328 318 308

D. RESOURCE PROJECTIONS IV. APPENDICES



159

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

Table 35. Nuclear Energy ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

AF– Nuclear Energy Research and Development
Operating 6.9 8.0 9.0 7.7 7.7 7.7 7.7 7.7
Capital Equipment 1.3 0.8 0.0 0.8 0.8 0.8 0.8 0.8
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 8.2 8.8 9.0 8.5 8.5 8.5 8.5 8.5
    Direct Personnel (FTEs) 27 33 36 30 29 28 27 26

CD – Uranium Programs
Operating 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Capital Equipment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
    Direct Personnel (FTEs) 4 0 0 0 0 0 0 0

ST – Isotope Production and Distribution Program
Operating 4.4 4.2 5.3 6.0 6.0 6.0 6.0 6.0
Capital Equipment 0.0 0.1 0.5 0.6 0.6 0.6 0.6 0.6
Construction 0.0 4.0 8.0 0.0 0.0 0.0 0.0 0.0
Subtotal 4.4 8.3 13.8 6.6 6.6 6.6 6.6 6.6
    Direct Personnel (FTEs)

Totals for Nuclear Energy
Operating 12.6 12.2 14.3 13.7 13.7 13.7 13.7 13.7
Capital Equipment 1.3 0.9 0.5 1.4 1.4 1.4 1.4 1.4
Construction 0.0 4.0 8.0 0.0 0.0 0.0 0.0 0.0
Total 13.9 17.1 22.8 15.1 15.1 15.1 15.1 15.1
    Direct Personnel (FTEs) 49 51 58 54 52 50 48 46
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Table 36. Office of Science ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

AT – Magnetic Fusion
Operating 3.5 4.0 4.1 5.0 7.0 7.0 7.0 7.0
Capital Equipment 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 4.0 4.2 4.1 5.0 7.0 7.0 7.0 7.0
    Direct Personnel (FTEs) 11 13 13 15 20 19 18 17

KA – High-Energy Physics
Operating 0.9 0.8 0.8 1.0 1.0 1.0 1.0 1.0
Capital Equipment 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 1.0 0.8 0.8 1.0 1.0 1.0 1.0 1.0
    Direct Personnel (FTEs) 4 4 4 5 5 5 5 5

KB – Nuclear Physics
Operating 10.0 9.4 10.0 11.1 11.1 11.1 11.1 11.1
Capital Equipment 0.6 0.1 0.3 0.3 0.3 0.3 0.3 0.3
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 10.6 9.5 10.3 11.4 11.4 11.4 11.4 11.4
    Direct Personnel (FTEs) 37 36 37 38 37 36 35 34

KC – Basic Energy Sciences
Operating 17.5 18.5 18.6 22.6 22.6 22.6 22.6 22.6
Capital Equipment 4.4 5.1 6.5 3.9 3.9 3.9 3.9 3.9
Construction 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 21.9 23.6 25.1 26.5 26.5 26.5 26.5 26.5
    Direct Personnel (FTEs) 73 82 78 91 88 85 82 79

KJ – Computer and Technology Research
Operating 13.3 12.3 12.3 13.3 13.3 13.3 13.3 13.3
Capital Equipment 0.9 0.7 0.8 0.8 0.8 0.8 0.8 0.8
Construction 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 14.2 13.0 13.1 14.1 14.1 14.1 14.1 14.1
    Direct Personnel (FTEs) 37 36 35 36 35 34 33 32

KP – Biological and Environmental Research
Operating 17.4 17.5 18.1 19.5 19.5 19.5 19.5 19.5
Capital Equipment 1.6 1.0 0.5 0.5 0.5 0.5 0.5 0.5
Construction 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Subtotal 19.1 18.5 18.6 20.0 20.0 20.0 20.0 20.6
    Direct Personnel (FTEs) 77 80 80 83 80 77 74 71

Totals for Office of Science
Operating 62.6 62.5 63.9 72.5 74.5 74.5 74.5 74.5
Capital Equipment 8.1 7.1 8.1 5.5 5.5 5.5 5.5 5.5
Construction 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 70.8 69.6 72.0 78.0 80.0 80.0 80.0 80.0
    Direct Personnel (FTEs) 239 251 247 268 265 256 247 238
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Table 37. Resources by Major Program ($M).

Actual Projected
Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98   FY99 FY00 FY01 FY02 FY03 FY04 FY05

Total DOE Reimbursables 57.3 64.8 109.1 109.1 109.1 109.1 109.1 109.1
    Direct Personnel (FTEs) 193 210 269 269 269 269 269 269

DOE Totals
Operating 1,072.6 1,226.3 1,318.5 1,352.4 1,438.7 1,489.8 1,516.3 1,540.2
Capital Equipment 56.2 62.6 12.3 11.1 11.1 11.1 11.1 11.1
Construction 83.5 100.2 128.3 127.8 65.8 29.6 25.0 20.0
DOE Total 1,212.3 1,389.1 1,459.1 1,491.3 1,515.6 1,530.5 1,552.4 1,571.3
    Direct Personnel (FTEs) 3,305 4,075 4,055 3,949 4,049 4,026 3,940 3,860

Work for Others
NRC 2.8 2.7 1.8 1.0 1.0 1.0 1.0 1.0
DoD 45.5 37.6 42.7 44.7 44.7 44.7 44.7 44.7
HHS/NIH 10.7 7.1 7.4 4.8 4.8 4.8 4.8 4.8
NASA 7.9 9.7 6.4 3.5 3.5 3.5 3.5 3.5
EPA 0.8 0.5 0.6 0.6 0.6 0.6 0.6 0.6
Other Federal Agencies 28.7 30.0 31.2 33.2 33.2 33.2 33.2 33.2
Private Industry 16.0 17.0 18.0 21.0 25.0 30.0 40.0 40.0
All Other Nonfederal 2.7 2.5 2.0 2.0 2.0 2.0 2.0 2.0
Total Work for Others 115.1 107.1 110.1 110.8 114.8 119.8 129.8 129.8
    Direct Personnel (FTEs) 408 380 382 380 394 412 448 448

Laboratory-wide Totals
Operating 1,187.6 1,333.4 1,428.6 1,463.2 1,553.5 1,609.6 1,646.1 1,670.0
Capital Equipment 56.2 62.6 12.3 11.1 11.1 11.1 11.1 11.1
Construction 83.5 100.2 128.3 127.8 65.8 29.6 25.0 20.0
DOE Total 1,327.4 1,496.2 1,569.2 1,602.1 1,630.4 1,650.3 1,682.2 1,701.1

Total Direct Personnel  (FTEs) 3,713 4,455 4,437 4,329 4,443 4,438 4,388 4,308
Capital Equipment (FTEs) 64 68 13 11 11 11 11 11
Construction (FTEs) 146 226 329 315 156 67 54 0
Total FTEs 3,923 4,749 4,779 4,655 4,610 4,516 4,453 4,319
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Table 38. Subcontracting and Procurement ($M).1

Actual Projected
 Cost Cost BA BA BA BA BA BA

Resources by Subprogram  FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

 Subcontracting and Procurement from
   Universities 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0
   All Others 656.0 651.0 651.0 651.0 651.0 651.0 651.0 651.0
   Transfers to Other DOE Facilities 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Total External Subcontracts
   and Procurements 680.0 675.0 675.0 675.0 675.0 675.0 675.0 675.0

1Total dollars obligated within each fiscal year.

Table 39. Small and Disadvantaged Business Procurement ($M).1

Actual Projected
 Cost Cost BA BA BA BA BA BA
 FY98 FY99 FY00 FY01 FY02 FY03 FY04 FY05

Total Procurement from
   Small and Disadvantaged Businesses 270.0 260.0 260.0 260.0 260.0 260.0 260.0 260.0

Percent of Annual Procurement 40% 39% 39% 39% 39% 39% 39% 39%

1Total dollars obligated within each fiscal year.
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Table 40. Experimenters at Designated User Facilities.1

User Facility Contracts University Agreements Foreign Visitors

LANSCE User Facilities1 6 0 33

Los Alamos National Environmental Research Park 0 0 0

National Flow Cytometry and Sorting Research 1 0 3

National High-Magnetic Field Laboratory 0 0 0

National Stable Isotope Resource 12 0 1

1The LANSCE user facilities include the Manuel Lujan Jr. Neutron Scattering Center and the Weapons Neutron Research Facility.

1.Experimenters at Designated User
Facilities

E. USER FACILITIES
Los Alamos has 41 staffed user facilities, equipment,

and laboratories available to users from outside the
Laboratory. Six of these facilities are part of the DOE
Office of Science’s designated-user-facility system. DOE
Defense Programs has listed the other 49 facilities as
technology development centers/user facilities. In this
Appendix, we provide a table (see Table 40) listing the six
designated user facilities and the number of formal
contracts, university agreements, and foreign visitors in
FY98. The category of LANSCE user facilities in the table
combines the information for two of the designated user
facilities: the Manuel Lujan Jr. Neutron Scattering Center
and the Weapons Neutron Research Facility. The next
section provides a short description of each of the 41 user
facilities.

User facilities are powerful and efficient vehicles for
gaining access to the scientific and technical resources

found in the Department of Energy’s national laborato-
ries. Users includes scientists and engineers from universi-
ties, other governmental agencies, and the business
community. Some facilities are “mega” facilities and
comprise several smaller facilities with a common purpose,
e.g., evaluating superconducting materials. Others are
specifically focused on a particular process or technology.

The Industrial Business Development Office can help
users gain access to these experimental facilities at the
Laboratory for the purposes of fabrication, calibration,
testing, and evaluation of products and processes. The
partner directs the activity that occurs within the frame-
work of the agreement. The partner must pay for the cost
of using the facility, but a waiver of DOE-added-factor
cost and depreciation cost is readily available for nonprofit
organizations and for small and minority- or woman-
owned businesses.
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2. User Facility Descriptions

Accelerator Code Group

The Los Alamos Accelerator Code Group is a resource
for members of the accelerator community who use and/
or develop software for the design and analysis of particle
accelerators, beam transport systems, light sources, storage
rings, and components of these systems.

Accelerator Radio-Frequency Structures/
Superconducting Test and Fabrication Laboratory

The Structures Laboratory develops analytical,
numerical, and experimental techniques to investigate,
analyze, and modify properties of resonant accelerator
structures over a wide frequency range.

Acoustic Characterization Facility

This facility develops novel noninvasive fluid charac-
terization techniques for detecting and identifying
chemicals inside sealed containers. The techniques and
instrumentation developed for this activity have numer-
ous applications in industrial process control and moni-
toring, environmental management, biomedical sensors,
and customs (drug interdiction).

Advanced Free Electron Laser Facility

The Los Alamos Advanced Free-Electron Laser Facility
is a versatile tool for applications requiring high-brightness
electron beams or a tunable source of high-energy infrared
light pulses in the wavelength range of 4 microns to 100
microns. The facility has been used to measure the wave-
length dependent absorption of tissue, to characterize the
infrared transmission of fibers at long wavelengths, to
generate plasmas for atomic line x-ray production, and for
the Compton-scattering generation of x-rays.

Advanced Oxidation Laboratory

The Advanced Oxidation Laboratory consists of a
collection of resources dedicated to environmental
management, waste treatment, and research and develop-
ment of new environmental technologies. The facility
functions as a testbed in which industry users can
demonstrate new environmental technologies in an
actual, permit-approved waste management facility.

Amorphous Alloys Laboratory

The Amorphous Alloys Laboratory user facility is
housed within the Center for Materials Science. At this
facility, researchers can synthesize and characterize alloys
in various metastable states.

Antenna and Pulse Power Outdoor Test Range User
Facility

The range was established in 1989 to support DOE
and Department of Defense testing requirements. The
1,400-acre facility is available to industry for open air
testing and field development of very-high-power radio-
frequency (RF) sources and antennas. An RF effects
database is also available to users.

Atmospheric-Pressure Plasma Jet Facility

This facility is primarily used for cleaning and
detoxification of surface films on weapons components,
decontamination of surrogate chemical and biological
warfare agents, and etching and decontamination of
actinide materials. However, the facility is also available
for use with other materials ranging from microelectronics
to building materials to textiles.

Clean Laboratory and Mass Spectrometry Facility

This facility excels in the measurement of ultralow
levels of isotopes, inorganic elements, and noble gases in a
variety of materials. In addition, the facility is staffed by
scientists and technicians with unique expertise in low-
level measurements.

Combustion-Driven Supersonic Flow Facility

The Combustion-Driven Supersonic Flow Facility
consists of a gas- or liquid-fuel-burning supersonic wind
tunnel with a 5,000 cubic feet per minute pumping
capacity at 30 tour with temperatures up to 750 degrees
Fahrenheit. The facility has a full range of advanced laser
diagnostics to study jet aircraft exhaust nozzle flow fields
as relating to infrared signatures.

Detonation Systems Facilities

At the facility, scientists research, develop, and test
high-energy detonators and related devices; perform gas-
gun-driven shockwave and isobaric expansion experi-
ments to characterize the equation-of-state of energetic
materials; and study the equation-of-state characteristics
and properties of high explosives and inert materials.
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Directed Light Fabrication Facility

Directed Light Fabrication is a free-form metal
deposition process developed at Los Alamos National
Laboratory that transforms a computer model of a desired
part into a fully dense metal part in a single step. Many
metals have been processed, including aluminum,
titanium, nickel, iron alloys, tungsten, and intermetallics
of nickel-aluminum and molybdenum disilicide.

Energetic Neutral Beam User Facility

The facility consists of two neutral beam sources. The
high-energy atomic beam source is used to investigate gas-
surface interactions, including scattering and/or reaction
mechanisms. The medium-energy source is used to
measure the momentum transferred to surfaces by
incident gas.

Evaluation of Nondestructive Assay Instrumentation
Facility

This test and demonstration facility was developed for
the evalution of instruments used to nondestructively
assay special nuclear materials. The facility allows scien-
tists to fully understand the operating parameters of new
nondestructive assay  instrumentation and to prove the
instrumentation’s performance capabilities.

Explosives Pulse Power Facility

Unique in the world, the Explosive Pulse Power
Facility is ideally configured for research, development,
and testing of full-scale, explosively powered, pulsed
electrodynamic devices. The facility is particularly well
suited for high-energy-density physics studies of pulsed
high-magnetic fields, plasmas, high-performance switches,
generators, and transient inductive or capacitive energy
stores.

Geostationary-Orbit Trapped Radiation Environment
Facility

The facility’s primary asset is a database that provides a
broad compilation of information about the ambient
radiation environment at a geostationary orbit. Knowl-
edge of the radiation environment at geostationary orbit is
important to space craft design, communications, and
operations and to such scientific purposes as understanding
the structure and dynamics of the earth’s magnetosphere.

High-Speed Electrons Laboratory

Services available at the laboratory include electronics
instrumentation engineering, network analysis equip-
ment, time-domain reflectometry, and high-speed
metrology. The laboratory is also the custodian of the 50-,
100-, and 200-picosecond international time standards.
The facility runs a pulse standard certification program
for outside users.

Ion Beam Materials Science Laboratory

The Ion Beam Materials Science Laboratory provides
a wide range of surface characterization and modification
techniques in a small user-operated laboratory. Two
accelerators provide beams for experiments.  A variety of
analysis techniques, such as Rutherford backscattering,
nuclear reaction analysis, and particle-induced x-ray
emission are available.

LANSCE - Manuel Lujan Jr., Neutron Scattering Center

The Manuel Lujan, Jr. Neutron Scattering Center
(LANSCE) is a pulsed-spallation neutron source equipped
with time-of-flight spectrometers for condensed-matter
research. Neutron spectrometers at LANSCE are designed
to determine a variety of microscopic structural properties
of materials on length scales varying between a fraction of
an angstrom and one thousand angstroms.

Laser-Induced Breakdown Spectroscopy Research Facility

For the past 15 years, Los Alamos has conducted
research and development on the elemental analysis
technique of laser-induced breakdown spectroscopy. This
technique has many advantages compared with conven-
tional analysis methods that make it particularly suited for
field-based measurements under harsh conditions. The
facility is devoted to collaborative research in laser spark
spectroscopy, laser ablation, and the development of the
techniques for application to real-world elemental analysis
problems.

Library Without Walls/Research Library Facility

The Library Without Walls is a digital library that
delivers scientific, technical, and business information to
users with a personal computer, Internet access, and one of
the common World Wide Web browsers. Through Library
Without Wall users worldwide can access over 800 elec-
tronic journals, more than 12,000 unclassified scientific
reports published by Los Alamos National Laboratory
scientists, and more than 23 public databases and indices.
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Los Alamos Elastic Lidar Facility

The Elastic Lidar User Facility operates several
scanning elastic backscattering lidars that can be used to
determine the distribution and properties of atmospheric
aerosols. Two systems for ambient air monitoring are
currently are in operation: a truck mounted system with a
maximum range of approximately 30 km (one unit) and a
miniature system with a maximum range of 8 km (two
units).

Los Alamos Molecular-Species-Specific Lidar Facility

The Molecular-Species-Specific Lidar User Facility
operates two scanning lidars that can be used to measure
the spatial distribution of various molecular species in the
atmosphere. Two systems are currently operational: a van-
mounted Differential Absorption Lidar system with a
maximum range of approximately 1 km and a Raman lidar
with a maximum fast-scanning range of approximately 1
km and slow-scanning range of approximately 5 km.

Los Alamos National Environmental Research Park

The park is 43 square miles in area and contains
within its boundaries Los Alamos National Laboratory
and adjacent lands. The area accommodates basic research
on ecosystems under various levels of stress and develop-
ment of technology for resolving regulatory and compli-
ance-related problems. Detailed information is available
on the park’s biota, geology, hydrology, meteorology,
ecology, soils, and archeology.

Los Alamos Radioisotopes and Analytical Resource

The Los Alamos Radioisotopes and Analytical
Resource provides an integrated capability for the produc-
tion, application, and analysis of radioisotopic materials.
The Resource’s staff has extensive expertise in remote
chemical processing, radioanalytical chemistry, nuclear
chemistry, handling and transportation of radioactive
materials, and radioactive waste handling.

Materials Science Laboratory

The Materials Science Laboratory serves as a focal
point for integrating Los Alamos National Laboratory’s
broadly based capabilities in materials science. The
56,000 square foot facility consists of 23 laboratories
(14,000 square feet) dedicated to research and applica-
tions in four focus areas: mechanical behavior in extreme
environments, materials processing, advanced materials
development, and materials characterization.

National Flow Cytometry and Sorting Research
Resource

The purpose of this resource is to make state-of-the-
art flow cytometric instrumentation available to the
biomedical research community. Cells and subcellular
constituents, such as chromosomes, can be analyzed and
sorted at rates up to a few thousand per second.

National High-Magnetic Field Laboratory

The National High Magnetic Field Laboratory
(NHMFL) operates high magnetic field facilities at its
main facility at Florida State University in Tallahassee, Los
Alamos National Laboratory, and the University of
Florida at Gainesville. Supported by the National Science
Foundation, the NHMFL at Los Alamos is a user facility
for pulsed magnetic field up to 60 tesla and is available to
qualified researchers through a proposal review process.

National Stable Isotope Resource

The National Stable Isotope Resource advances
biomedical applications of compounds labeled with the
stable isotopes carbon-13, nitrogen-15, oxygen-17, oxygen-
18, sulfur-33, sulfur-34, and selenium-77. The resource
develops new, efficient routes for synthesizing stable
isotopically labeled compounds, provides training in the
synthesis and applications of labeled compounds, and
distributes labeled compounds that are not readily available
from commercial sources to accredited investigators.

Nondestructive Testing and Evaluation User Facility

The facility is devoted to developing new nondestruc-
tive testing and evaluation technology and to providing
consulting in planning and conducting inspections. The
facility also provides equipment for a variety of nonde-
structive testing and evaluation inspection techniques as
well as excellent image scanning and digitizing capabili-
ties, a light machine shop, technical and administrative
support, computing equipment, and office space.

Personal Protective Equipment Environmental Test
Facility

This facility offers users the capabilities they need to
develop and evaluate personal protective clothing and
equipment. Some of the equipment at the facility includes
test chambers, laboratories, a wind tunnel, data acquisition
systems, and a telemetric test-subject monitoring system.
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Plasma Processing Research Facility

The Plasma Processing Research Facility is dedicated
to developing plasma science and base technologies for a
variety of applications, including advanced materials
synthesis, advanced environmentally-conscious manufac-
turing, pollution prevention, and cleaning and decon-
tamination.

Polymers and Coatings Laboratory

This laboratory  excels in polymers synthesis and
physical and chemical vapor deposition of coatings. Users
have access to a full array of polymer analysis capabilities
as well as analytical equipment, computers, office space,
administrative support, and the unique expertise of
laboratory scientists and technicians.

Radiochemistry User Facility

At the Radiochemistry User Facility, scientists
carry out R&D programs in nonproliferation,
counterproliferation, environmental remediation, and
defense waste treatment. In this facility, users can perform
ultrasensitive measurements of actinides, all the while in
close physical proximity to laboratories capable of
handling multigram quantities of uranium or plutonium.

Resonant Ultrasound Spectroscopy Material Properties
and Inspection Facility

Resonant Ultrasound Spectroscopy is a unique
technique of unprecedented accuracy for nondestructive
testing and materials modulous measurement. Activities
at the facility are primarily devoted to studying applica-
tions of resonant ultrasound spectroscopy and related
measurements of precision thermal expansion, fabrication
of transducers, and measurement of materials properties.

Separation Science and Technology Technical
Deployment Center

This facility houses a prototype polymer filtration
(ultrafiltration) unit that processes an aqueous waste
stream at a rate of 72 gallons per minute. Polymer
filtration is a new technology that for recovering and
recycling metal ions from waste streams. The final water
discharge meets all regulatory requirements. A commer-
cial system has been successfully demonstrated.

Subpicosecond High-Brightness Accelerator Facility

Work at the facility focuses on development of ex-
tremely short (subpicosecond) electron beams (0.1–3 nC)
for various applications. The facility houses a very-high-
brightness electron accelerator, streak cameras, YLF
oscillator and amplifier, and an electron-bunch compressor.

Supercritical Fluids Experimental Facility

 This facility engages in basic and applied research in
the use of supercritical fluids in industrial and defense-
related processes.  The facility is available to help users
evaluate whether supercritical fluids can solve their specific
environmental, cleaning, and processing problems.

Trident Laser Laboratory

The Trident Laser Laboratory is dedicated to conduct-
ing experiments requiring high-energy laser-light pulses.
The facility provides a neodymium-glass laser, high-
vacuum target chamber, basic optical and x-ray diagnos-
tics suite, a suite of target diagnostics, and ancillary
equipment and facilities.

Tritium Science and Fabrication Facility

This category II nuclear facility provides tritium-
handling manifolds and specialized analytical equipment.
The facility has the capabilities for conducting research on
tritides and for handling large amounts of tritium.

Weapons Neutron Research Facility

The Weapons Neutron Research Facility is a pulsed
spallation neutron source for studying interactions in
materials science, nuclear physics, and chemistry. The
facility can provide neutrons with energies spanning the
range from 100 kiloelectron volts to nearly 800 million
electron volts. The nuclear physics facilities at the facility
currently consist of six flight paths for neutron time-of-
flight studies.

IV. APPENDICES E. USER FACILITIES



168

L O S  A L A M O S  N A T I O N A L  L A B O R A T O R Y

F. LABORATORY PROFILE
Data presented in this profile is for FY98. The

funding categories, which are not identical to those in the
resource projections, are sorted according to precise
requirements for the profile.

Location:  Los Alamos, New Mexico
Number of Full-Time Equivalent Employees:  7,140
Scientific and Technical Degrees: 1,722 Ph.D.’s;

2,066 Bachelor’s/Master’s
Accountable Program Office:  Defense Programs
Field Office:  Albuquerque Operations Office
Web Site:  http://www.lanl.gov

Los Alamos National Laboratory is a national security laboratory whose mission to enhance global nuclear security involves stockpile stewardship,
management and support; nuclear materials management; non-nuclear components fabrication; nonproliferation and counter proliferation; and environmen-
tal stewardship.  Los Alamos was established in 1943 as the wartime Project Y of the Manhattan Engineering District with responsibility for developing the
first nuclear weapon.  During the Cole War era, Los Alamos became a multi-discipline, multiprogram Laboratory applying capabilities from its original
mission to national and civilian needs.  At Los Alamos, computer modeling and simulation, materials technology and component manufacture are playing an
increasingly important role in stockpile stewardship as the stockpile is being reduced and nuclear testing is not an option for certifying stockpile reliability
and safety.  Los Alamos applies its expertise to key conventional defense and civilian issues that are synergistic with the central mission and capabilities.
For example, the high-performance computing capability and related competencies address national problems as wide-ranging as epidemics, global
warming, traffic patterns, and forest fires.

The Laboratory, distinguished by its ability to solve complex problems requiring integration of disciplines, highly-specialized facilities, and unique operations
expertise, defines its eight core competencies as follows:  Theory, Modeling, and High-Performance Computing–combining fundamental theory and
numerical solution methods with the power of high-performance computing; Complex Experimentation and Measurements–using multidisciplinary suites of
diagnostics, unique measurement systems, and facilities designed for hazardous materials and processes; Analysis and Assessment–integrating basic
theory and experimental data across disciplines into validated simulation models for unbiased assessment of complex systems; Nuclear Weapons Science
and Technology–physics of nuclear weapons, large-scale calculations, science of weapons materials and properties, and experimental diagnostics; Nuclear
and Advanced Materials–synthesis, processing, and application of nuclear and advanced materials; Earth and Environmental Systems–integrating earth,
environmental, space, chemical, biological, physical, and engineering sciences; Bioscience and Biotechnology–integrating biology, cytology, spectroscopy,
biochemistry, biophysics, and biomedical engineering; Nuclear Science, Plasmas, and Beams–integration of capabilities from the origin of a beam to its
end-use.  Major nuclear facilities are:  Plutonium Facility–the Nation’s full-service operating plutonium facility; Weapons Engineering Tritium Facility –
state-of-the-art tritium research and development facility; Critical Experiments Facility –national resource for critical-assembly training and nuclear data
measurements; Chemistry and Metallurgy Research Facility –facilities for plutonium metallurgy, advanced chemical diagnostics, and nuclear and
radiochemistry.  Major experimental facilities are:  Neutron Science Center –national user-facility includes one of the world’s most powerful proton linear
accelerators and the proton storage ring; Materials Science Laboratory –provides experiments in high-temperature superconductivity, materials
modification and analysis; Dual-Axis Radiographic Hydrotest Facility –premier three-dimensional hydrotest center, expected to begin operations in 1999;
National High Magnetic Field Laboratory –unique facility that will produce 100-tesla magnetic fields for periods lasting up to 10 milliseconds (1000 times
longer than anywhere else in the world).  Major research facilities are:  Advanced Computing Laboratory–for advances in high-performance computing;
Strategic Computing Complex–TeraOp computing and simulation (construction begins in 1999); Health Research Laboratory –contains the Center for
Human Genome Studies , biological research, molecular biology, biochemistry, and genetics.

Los Alamos National Laboratory
Laboratory Information Funding Sources

Defense:   $788.3 million

Nonproliferation and National Security:   $145.2 million
Environ mental Management:  $95.2 million

Nuclear Energy:   $18.1 million
Energy Efficiency and Renewable Energy:   $14.5 million
Fossil Energy:   $4.3 million
Non-DOE:  $104.0 million

Note:   Budget data shown are for FY98 and
exclude remediation (cleanup) funds.

Description
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Los Alamos National Laboratory
Key Research and Development Activities

National Security Mission
The Laboratory’s national security mission provides support for and ensure confidence in the Nation’s nuclear weapons stockpile.  It is responsible for the
safe and reliable condition of the weapons under its care.  Each year, the Laboratory certifies the safety and reliability of the nuclear weapons stockpile to
the U.S. Government.  In the absence of nuclear testing, stockpile stewardship is a scientific and technical challenge requiring interdisciplinary approaches
and the development of advanced computational modeling and simulation capabilities; enhanced surveillance techniques, tools, and instruments for complex
experimentation, including hydrodynamic testing and high-energy-density physics experiments; innovative materials-science efforts; and establishment of
new, efficient, economical, and environmentally compliant manufacturing methods.  In addition, the Laboratory develops and applies the science and
technology required to prevent, detect, and respond to proliferation of weapons of mass destruction.  It works actively on many fronts to control nuclear
proliferation and smuggling, such as developing new sensors and systems.  It also is adapting advanced information and computing technologies to meet the
challenge of nuclear, biological, and chemical weapons proliferation and terrorism.  Major national security activities include the following:
– Certification of the national nuclear weapons stockpile to ensure the safety, reliability, and performance of the stockpile through activities such as Annual

Certification and Dual Revalidation.
– Stockpile Stewardship Program, to support the enduring nuclear stockpile including surveillance, advanced surveillance and assessment; non-nuclear

reconfiguration; materials support; fissile materials disposition; and enhanced experimentation in specialized facilities.
– Theory, modeling, and high performance computing in support of science-based stockpile stewardship, including development of predictive three-

dimensional simulation and modeling codes and the Accelerated Strategic Computing Initiative (ASCI) to enable development and validation of the
necessary computational simulation capability.

– Technology and expertise for securing and reducing nuclear weapons and materials and for preventing the proliferation of weapons of mass destruction.
Includes domestic and international safeguards for nuclear materials and technology; joint programs with Russia for securing and for converting and
disposing of fissile material; and technologies to verify arms control agreements.

– Detection and response technologies to counter proliferation or terrorism using nuclear, chemical, or biological weapons or threats against the US critical
infrastructure (electrical grid, cyber, etc.), including training in unique facilities for national and international inspectors.  Also includes programs for the
Department of Defense, such as defeat of hard and deeply buried targets.

– Science and Math Education Program that gives students and teachers unique experiences by tying projects to Laboratory programs and capabilities.

Science and Technology Mission
Science and Technology programs at Los Alamos provide a strong foundation for the Nation’s efforts in national security, energy, and the environment.  The
Laboratory engages in a wide spectrum of fundamental and strategic research such as materials science, neutron and accelerator science, high-perfor-
mance computing, and biosciences.  Activities include:
– Nuclear and High-Energy Physics such as search for neutrino oscillations, heavy ion physics, and particle physics research.
– Basic Energy Sciences such as development of advanced materials.  Astrophysics and Fusion Energy including Magnetized Target Fusion.
– Computation, Modeling, and Simulation, e.g., modeling of combustion systems, and the DELPHI Project modeling the oceans, epidemics, and infrastruc-

ture.
– Biological and Environmental Research including the Human Genome Project, structural biology, epidemiology to develop the foundation for national

health security and programs that counter threats from biological agents and infectious disease.

Environmental Quality Mission
Los Alamos Environmental programs contribute to the preservation of regional and world sustainability.  The Laboratory contributes to regional sustainability
by addressing legacy contamination, by managing its waste streams in a responsible manner and by streamlining its operations.  The Laboratory also
contributes to solving complex environmental problems by applying its scientific expertise.  Global environmental issues are addressed by linking environ-
mental measurements, high-performance computing modeling, simulation, and assessment capabilities that provide prediction tools for decision-makers.
These tools are used to evaluate the environmental consequences of major decisions such as damming a river or the effects of urban sprawl in arid regions.
Major activities include the following:
– Environmental Restoration includes risk-based decontamination and decommissioning of surplus facilities.
– Waste Management, international control of actinides in the environment; Yucca Mountain site characterization.
– Pollution Prevention includes waste minimization, recycling, and process improvements.
– Technical Assessments and modeling for evaluating potential environmental impacts.
– Environmental Technology Development, ocean and climate modeling, modeling of wildfires, water resources, transportation system.

Energy Resources Mission
Activities in the energy portfolio focus on improving the Nation’s energy efficiency, enhancing energy independence, mitigating greenhouse gas emissions
and developing renewable energy sources.  Major activities include:
– Energy and renewable energy research such as high-temperature superconductivity, proton exchange membrane for fuel cells, and advanced computer

programs for designing cleaner combustion systems, development of clean car technology.
– Energy technology such as simulation of transportation systems, air quality, nuclear waste management  (e.g., characterizing the Yucca Mountain site),

and medical isotope production.
– Advanced Chemistry for the development of better catalysts.
– Carbon Management to prevent the emission of carbon dioxide generated in the combustion of fossil fuels.
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Los Alamos National Laboratory
Significant Accomplishments

Certification of the U.S. Nuclear Weapons Stockpile:   For the third straight year, the directors of Lawrence Livermore, Los Alamos and Sandia National
Laboratories certified to the Department that no nuclear testing was needed to ensure the safety and reliability of the nuclear weapons stockpile.  A
comprehensive technical review supported the 1998 Annual Certification Report and the stockpile certification memorandum sent to the President.

Stockpile Stewardship Program (ongoing):   As part of the U.S. commitment to reduce the stockpile, the retired W69’s were dismantled.  Two subcritical
experiments were successfully fielded at the Nevada Test Site to explore basic properties of plutonium.  Working jointly with Lawrence Livermore National
Laboratory on the Los Alamos Pegasus pulsed power machine, experimenters detected unexpected small scale spall in shocked aluminum.  This has led to
an effort to improve and test models of spall at parameters relevant to primary issues.  The Accelerator Production of Tritium (APT) project set a new world
record for accelerating a 100-mA proton continuous-wave beam to an energy of 1.25 MeV using an existing RFQ coupled to the prototype injector.

Accelerator Strategic Computing Initiative (ASCI):   ASCI is achieving significant progress toward its goal of 100 teraOps by 2004.  Blue Mountain at Los
Alamos completed a standard speed test that ran at a record 1.6 trillion operations per second (teraOps) in November 1998.  The development of ASCI
three-dimensional application codes, a multiyear effort, has allowed some weapons-related computations to be performed 100 times faster than before.

Proton Radiography and Hydrodynamic Testing:   Los Alamos has developed and used 7-pulse proton radiography to examine high explosive detonation
issues related to typical weapons in the stockpile to obtain data that allows designers to assess high explosive performance over a range of device
temperatures.  In addition, the Dual-Axis radiographic HydroTest Facility (DARHT), the premier radiographic facility to study late-time hydrodynamic
performance of weapon primaries, is on schedule to be operational by FY 99.

Fabrication:   Los Alamos is successfully supporting the Department’s weapons complex manufacturing requirements.  A W88 development unit pit was
successfully fabricated, representing the first pit to be built since the Rocky Flats shutdown.  War reserves support for neutron tube targets, detonators,
valve detonators, pit and milliwatt heat source surveillance is progressing well.
Advanced Recovery and Integrated Extraction System (ARIES):  The ARIES Demonstration Line, which started operations on 5 November 1998 by
dismantling two nuclear weapons pits, integrates seven technologies to remove plutonium from the core of surplus nuclear weapons pits into a stable,
unclassified, and assayed from suitable for long-term storage pending disposition as mixed oxide fuel and immobilization.  Russian pit disassembly activities
were also supported by the ARIES team through technical reviews and contracts to Russia in FY98.

Lab-to-Lab Program (ongoing):   Los Alamos is leading a multilaboratory effort that is rapidly improving nuclear materials protection, control, and
accountability systems already have been demonstrated and implemented at several of the Russian institutes during the short life of this program.

Environmental Restoration Project Acceleration (ongoing):   Through the increased use of expedited cleanups and other engineering improvements, the
Laboratory, in partnership with local subcontractors, continues to move up the date by which the 50-year legacy of contaminated buildings and soils are
cleaned.

Detection of Lunar Ice:   In 1998, scientists at Los Alamos discovered water ice at the lunar poles using data collected from instruments aboard the Lunar
Prospector Spacecraft.
High-Temperature Superconductors:  The Laboratory has developed a new fabrication technique for high-temperature superconductors, now under
commercial license.  Scientists have achieved world-record current densities of over one million amperes per square centimeter at liquid nitrogen
temperature (77 degrees Kelvin) in a flexible, high-temperature superconductor.  These results were a 100-fold increase over the previous record.  During
FY97, significant milestones were reached, such as the development of tape that produced the world-record current levels in one meter lengths.  Los
Alamos provides crucial input to industry in the design and development of practical limiter and power transmission cable.

Quantum Cryptography:   The Laboratory has developed an optical fiber implementation of the emerging quantum cryptography technology that uses single
photon interference at a 1.3 micron wavelength to compare and distill key-data over a 48 km cryptographic link between two technical areas.  The
Laboratory is also developing a quantum key distribution for “free space” line-of-sight communications (e.g., to aircraft and low-orbit satellites).  A distance of
205 meters has been attained with a low-error rate.  Quantum cryptography may be the first practical application of the foundations of quantum mechanics,
illustrating the value of basic research.
Evidence of a Supermassive Black Hole:  Supermassive black holes with accretion disks are thought to exist in the center of galaxies.  Recently Los Alamos
researchers interpreted and modeled X-ray line profiles from an active galaxy which were detected by the Advanced Satellite for Cosmology and Astrophys-
ics.  Their supercomputer simulations provide the strongest evidence thus far for a supermassive black hole, and they show that it is spinning.  The X-rays
were emanating from right near the event horizon.  The work was showcased as the cover article in the January 1, 1998 issue of Nature.

Observation of Neutrino Oscillations:   The probable observation of neutrino oscillations by the Liquid Scintillator Neutrino Detector experiment at the
Laboratory’s accelerator facilities has implications for nuclear and particle physics, and for cosmology–the result implies that neutrinos have a finite mass
and play an important role in the evolution of the universe.  First detection of neutrinos occurred at Los Alamos in 1956, for which a former Los Alamos
physicist received a Nobel prize in physics in 1995.

Fast on-Orbit Recording of Transient Events (FORTE):   Launched in August 1997, FORTE, a satellite testbed, is making space-based measurement of
the natural and manmade electromagnetic radiofrequency spectrum to determine how to distinguish nuclear explosion signals from the vast background of
other signals.  The natural signal background provides data valuable for exploring such things as thunderstorm processes and is therefore of great research
interest.  FORTE continues to yield new data about fundamental phenomena for the scientific community.  Of particular interest has been data concerning
positive bi-polar events which appear to be associated with Trans-lonospheric Pulse Pairs.
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Los Alamos National Laboratory
Major Partnerships, Collaborations, and Cooperative Research and Development Agreements

The Laboratory carries out collaborative research with more than 230 universities world-wide.  It has executed over 270 CRADAs, nearly $750M of company
and Laboratory efforts over the lives of the projects, mostly in the areas of science and technology and energy.  In addition, the Laboratory has 64 staffed user
facilities and has executed more than 70 user-facility.  High-performance computing and special facilities in all mission areas provide most partnering
opportunities.

National Security

Environmental Quality

Science & Technology

Energy Resources

SGI/Cray, Cray Research, LLNL and SNL

Russia, IAEA, SNL, LLNL, ORNL

Rensselaer Polytech. Inst., U of Illinois, Utah, Delaware,
Illinois, Hawaii, and Washington St, UNM
Colorado School of Mines (with NREL)

Cambridge (UK), Cal Tech, Oak Ridge Y-12, Cornell, Xerox

DoD (Yuma), NOAA, DOI, Bandelier Nat Mon
USGS, UN State (Governor and Engineer), IT Corp
Rocky Flats, LLNL, SNL, LBL, WIPP, Pantex, NATO,
Faraday, FETC
EPA, NREL, PNNL
NCAR

U of Chicago, Illinois, Stanford, and Caltech.
U of Wisconsin & Minnesota, MIT, NSA USG
U of Arizona, State U of New York, Proctor & Gamble,

ORNL, Fermilab, Brookhaven, CERN, Kamiokande
All-Russian Sci Res Insti of Experimental Physics (VNIIF)
State U of New York
Power Superconducting Devices, Boeing, ABB, Perilli,
Oxford Inst, Argonne, ORNL, Brookhaven, SNL
LLNL: LBNL

Dpt. of Transportation, EPA, Cummings, Caterpillar,
Cray Research
French Petroleum Institute

ASCI Tri-lab advanced computing initiative,
High Performance Computing

Nonproliferation

Explosives science and technology.

Materials Science and technology
Knowledge management

Water Quality and Environmental studies

Clean-up Waste Mgnt .& Transportation.  (Inc. Yucca Mtn.)
Green Chemistry
Ocean and climate modeling

Supercomputing, Quantum Computing,
Non linear systems studies mathematical modeling, prediction,
simulation
Physics & model verification

Superconductivity

Joint Genome Institute for Sequencing DNA
Simulation and Modeling,
ACTI IFP

MISSION PARTNER DESCRIPTION
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G. CITED DOCUMENTS AND WEB SITES
Cited Documents

Cross-Cut Guidance on Environmental Requirements for DOE Real Property Transfers

Description of Technical Areas and Facilities at Los Alamos National Laboratory - 1997, Los Alamos National Laboratory
    report LA-UR-97-4275
    (Part I - http://lib-www.lanl.gov/la-pubs/00412796.pdf and Part II - http://lib-www.lanl.gov/la-pubs/00412797.pdf)

Facilities Engineering Manual

Overview of Los Alamos National Laboratory - 1997, Los Alamos National Laboratory
   report LA-UR-97-4765 (http://lib-www.lanl.gov/la-pubs/00412795.pdf)

Project Management Advisory Panel: A Report to the Director of the Los Alamos National Laboratory on Findings and
   Recommendations to Strengthen Project Management, Los Alamos National Laboratory report LA-UR-98-4345,
   September 1998

Science Education at Los Alamos National Laboratory, Los Alamos National Laboratory publication LALP-99-6,
   January 1999

Site Development Plan–Technical Site Information

Site Safeguards and Security Plan

Waste Management Strategies for Los Alamos National Laboratory - 1997, Los Alamos National Laboratory
   report LA-UR-97-4764 (http://lib-www.lanl.gov/la-pubs/00412794.pdf)

Cited Web Sites

http://www.lanl.gov/projects/ia/year2000/docs/pplan.pdf (link to the Laboratory’s Year 2000 Project Plan)

http://www.lanl.gov/projects/ia/year2000/council/docs/y2ch9902.pdf (link to the barometer for the Year 2000 project)

http://www-emtd.lanl.gov (link to information on Environmental Management technologies that facilitate the solution
    of environmental problems)

http://mesa53.lanl.gov/sns (link to the Los Alamos Spallation Neutron Source Project)
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H. ACRONYMS
A&O administrative and operations
AA Audits and Assessments
ACL Advanced Computing Laboratory
ACPI Accelerated Climate Prediction Initiative
ACTD advanced-concept-technology demonstration
ADaPT Advanced Design and Production Technology
A/E architect/engineer
AHF Advanced Hydrotest Facility
AIDS autoimmune deficiency syndrome
ALARA as low as reasonably achievable
ALD Associate Laboratory Director
AOP action-oriented plan
APT Accelerator Production of Tritium
ARG Accident Response Group
ARIES Advanced Recovery and Integrated Extraction System
ASCI Accelerated Strategic Computing Initiative
BA Budget Authority
BAO Business Administration and Outreach
BUS Business Operations
C4I command and control, communications, computers, and intelligence
CD Competency Development
CI Counterintelligence
CIC Computing, Information, and Communications
CIO Chief Information Officer
CISA Center for International Security Affairs
CLC Campus–Laboratory Collaborations
COM Community Outreach Manager
CPU central processing unit
CRADA cooperative research and development agreement
CRI Cray Research, Inc.
CSM Core Stockpile Management
CWIC Central Weapons/Production Information Center
CY calendar year
DARHT Dual-Axis Radiographic Hydrotest
DLDSTP Deputy Laboratory Director for Science, Technology, and Programs
DNA deoxyribonucleic acid
DNFSB Defense Nuclear Facility Safety Board
DoD Department of Defense
DOE Department of Energy
DOE/AL DOE Albuquerque Operations Office
DP DOE Defense Programs
DR directed research
DSW Direct Stockpile Work
E Environmental and Waste Technology Division
EE/RE Office of Energy Efficiency and Renewable Energy
EIS environmental impact statement
EM Environmental Management
E&SS Energy and Sustainable Systems Program Office
EOS equation of state
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EPA Environmental Protection Agency
ER Environmental Restoration
ES&H Environment, Safety, and Health
ESD Electronic Software Distribution
FEMP Federal Energy Management Program
FMU facility management unit
FORTÉ Fast on-Orbit Recording of Transient Events
FSU former Soviet Union
FTE full-time equivalent
FV&A Foreign Visits and Assignments
FWO Facility and Waste Operations Division
FY fiscal year
HE high explosives
HEERA Higher Education Employer-Employee Relations
HIV Human Immunodeficiency Virus
HMP Habitat Management Plan
HPCC High-Performance Computing and Communications
HPSS High-Performance Storage System
HQ Headquarters
HR Human Resources
HSWA Hazardous and Solid Waste Amendment
HTS high-temperature superconductors
IA Information Architecture
IAEA International Atomic Energy Agency
ICAM Institute for Complex Adaptive Matter
ICF Inertial Confinement Fusion
IDM Information Data Management
INFOSEC Information Security
I/O input/output
IP Individual Projects
IRM Information and Records Management
ISEC Office of Internal Security
ISM Integrated Safety Management
IT International Technology
JBREWS Joint Biological Remote Early Warning System
JGI Joint Genome Institute
JNETF Joint Nuclear Explosive Training Facility
JTA Joint Test Assembly
LACEF Los Alamos Critical Experiments Facility
LANSCE Los Alamos Neutron Science Center
LDRD Laboratory-Directed Research and Development
LIR Laboratory Implementation Requirement
LLW low-level waste
LRG Laboratory Retirement Group
LSND Liquid Scintillator Neutrino Detector
MOA Memorandum of Agreement
MPC&A materials protection, control, and accounting
MSA modeling, simulation, and analysis
MTF Magnetized Target Fusion
NAC Nonproliferation and Arms Control
NASA National Aeronautics and Space Administration
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NECPA National Energy Conservation Policy Act
NEPA National Environmental Policy Act
NEST Nuclear Emergency Search Team
NHMFL National High Magnetic Field Laboratory
NIDA National Institute on Drug Abuse
NIF National Ignition Facility
NIH National Institutes of Health
NIS Nonproliferation and International Security
NISC Nonproliferation and International Security Center
NMED New Mexico Environmental Department
NNMCEE Northern New Mexico Council for Excellence in Education
NRDA natural resource damage assessment
NSF National Science Foundation
NTS Nevada Test Site
NVP Nuclear Vision Project
NW Nuclear Weapons
OBER Office of Biological and Environmental Research
OBES Office of Basic Energy Sciences
OPSEC Operations Security
OS operating system
OSc Office of Science
PAWS Parallel Application WorkSpace
PD Program Development
PM Project Management
PMAP Project Management Advisory Council
POOMA parallel object-oriented methods and applications
QIO Quality Information Office
R&D research and development
RCRA Resource Conservation and Recovery Act
RDC Regional Development Corporation
REDI Remote Electronic Desktop Integration Project
RF radio frequency
RI Records Inventory
RNP Russia Nonproliferation Programs
ROD Record of Decision
ROTSE robotic optical transient search experiment
RPM resource planning module
RTBF Remaining Technical Base and Facilities
S Security and Safeguards (Division)
SCC Strategic Computing Complex
SDP Site Development Plan
SLEP Stockpile Life-Extension Program
SMP symmetric multiprocessor
SMS Software Management Systems
SNS Spallation Neutron Source Division (and Project)
SSI Strategic Simulation Initiative
SSP Stockpile Stewardship Program
SSR Strategic and Supporting Research
START Strategic Arms Reduction Talks
STB Science and Technology Base Program
STC Superconductivity Technology Center
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STS stockpile-to-target system
SWEIS Site-wide Environmental Impact Statement
TA Technical Area
TCE trichloroethylene
TITANS Theoretical Institute for Thermonuclear and Nuclear Studies
TOPS Teacher Opportunities to Promote Science
TR Threat Reduction
TRADE Tri-Area Association for Economic Development
TSM Technical Staff Member
TWISP Transuranic Waste Inspectable Storage Project
UC University of California
UCDRD University of California–Directed Research and Development
UCLAO University of California Laboratory Administration Office
UCN ultracold neutrons
UCNNM University of California Northern New Mexico (Office)
UCOP UC Office of the President
UNM University of New Mexico
WFO Work for Others
WIPP Waste Isolation Pilot Plant
WM Waste Management
WMD weapons of mass destruction
WR War Reserve
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A
Above Ground Experiments    31
Accelerated Climate Prediction Initiative    42, 73
Accelerated Site Technology Development Program    80
Accelerated Strategic Computing Initiative    27, 28, 31,32, 33, 46,
      60, 80, 105
    campaign   32
    code    44
    hardware architecture    42
    software architecture    42, 43
Accelerating Cleanup: Paths to Closure    99
Accelerator Production of Tritium    40, 41
    funding    41
Accident Response Group    35, 48
actinide chemistry research    62
action-oriented plans    120
Administration Building    105
administration objectives    116
administrative and operations systems
    Appendix F score    91
    assessment    20, 90, 91
    functional areas    90
Adopt a Vendor Program    130
Advanced Automotive Technologies    77, 78
Advanced Battery Program    66
Advanced Computing Laboratory    42, 64, 73
Advanced Computing Programs    42
Advanced Design and Production Technology Initiative    27, 34, 35
advanced diagnostics    28
Advanced Energy Projects Program    72, 73
Advanced Hydrotest Facility    33, 37
advanced materials for military applications    59
advanced radiography    27
    campaign    31
advanced recovery and integrated extraction system    57
affirmative action    119, 120, 122
Agile Manufacturing    35
AIDS research    47
air emissions minimization    102
Albuquerque Operations Office (DOE)    6, 27, 34, 96, 98
Alternating Gradient Synchotron    29, 37
Antero code    37
Appendix F
    administration and operations    20, 90, 91
    Business Administration and Outreach    116
    Critical Few measures    91, 113
    functional areas of operations    89
    performance objectives, criteria, and measures    90, 91, 117
aqueous chemistry research    65
Argonne National Laboratory    75
arms-control initiatives    49
Associate Laboratory Director    4, 7, 20, 61
    for Nuclear Weapons    26
    for Strategic and Supporting Research    62
    for Threat Reduction    49, 62
Atlas Facility    28, 33, 36, 75
atmospheric dynamics code    46
atmospheric radiation measurements    72

atmospheric science    72
Audits and Assessments Office    93, 132
    control systems    93, 94
    mission    132
    services    132

B
basic security and safeguards    115
Bilateral Agreement with the Russian Federation    52
biological and chemical weapons    10, 11, 54
    detection    10, 11
    nonproliferation    49
    proliferation    48
Biological Resources Plan    98
biology research    10
biomedical applications    72
biomorphic control systems    59
bioremediation    72, 81
Bioscience and Biotechnology    69, 72
biotechnology research    5, 62, 127
    defense    60
Blanca code    37
Blue Mountain supercomputer    38, 42
boosting system R&D    30
Bridge to Employment program    131
Brookhaven National Laboratory    29, 37, 68
Building Technology Office (DOE)    77
burst and transient source experiment (BATSE) satellite    56
Business Administration and Outreach    88, 116
    functions    87
    institutional priorities    116
Business Alliance Committee    130
Business Operations    128–132
    distributed business teams    128, 129
    Division    128, 129, 132
    performance measures    132

C
C41 system (Command and Control, Communications, Computers,
    and Intelligence)    61
Campaigns for Stockpile Stewardship    29, 31–33
capabilities of the Laboratory    4, 5
    guiding principles    4
Carbon Management
    Initiative    74
    research    62, 74, 79
catalysis research    11, 66, 74, 78, 81
cell molecular biology research    71
Center for Human Genome Studies    69, 70
Center for International Security Affairs    52
Center for Space Sciences and Exploration    55, 56
Central Computing Facility    45
Central Weapons/Production Information Center    136
Chemical and Biological Defense programs    60, 61
Chemical Energy program    65, 66
Chemical Sciences Division    65, 66
chemical sciences research    65, 66
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Chemistry and Metallurgy Research Building    104, 105
chemistry studies    9
China nuclear-materials security    52
civilian nuclear research    79
coal programs    78
Collaborative UC/Los Alamos Research Program    5
commercial light-water reactor systems    40
Communication and Trust Objective    89
Community Outreach Managers    125
Community Relations
    community needs    125
    mission    124
    objective    124
    Office    124
    programs   125
    survey    125
Community Technical Assistance Program    125
complex adaptive matter    67, 74
Comprehensive Energy Management Plan    110
Comprehensive Facility Audits    111
comprehensive planning    103, 104
Comprehensive Site Plan    103, 104, 105
Comprehensive Test Ban Treaty    52
computational accelerator physics    73
computational biology    72
Computer Hardware, Advanced Mathematics, and Model
    Physics Program    73, 74
Computing, Information, and Communications Division   43, 44
Conservation Project    102
construction project management   108, 109
    findings    108, 109
construction projects    143
contingency readiness efforts    35
control and risk self-assessment process    93
conventional weapons technology    59
cooperative research and development agreement    128
Core Stockpile Management Program    34, 35
Corporate and Employee Giving Program    125
Corporate Management Objectives (DOE)    87, 89
cosmic gamma rays    68
Counterintelligence program    114
Cray Research, Inc.    28
Crestone code    38
critical community needs    125
Critical Few criteria (see Appendix F)
Cultural Resources Plan    98
Customer Satisfaction Management    128
cyber-security efforts    114

D
decontamination and decommissioning    101
defense advanced concepts    59
Defense Advanced Research Projects Agency    58
    Recommendation 94-1    82
defense environmental technologies    60
defense sensor technologies    59, 60
defense technology portfolio    59–61

Defense Threat Reduction Agency    58, 60
Department of Defense
    Biotechnology    60
    Environmental Technologies    60
    funding    51
    high-performance computing    60
    mission    11, 58
    Office of Assistant Secretary    27
    Programs    58–61
    simulation programs    61
    Work for Others    83
Department of State Work for Others    84
Department of Transportation Work for Others    83
Deputy Laboratory Director
    for Operations    94, 109
    for Science, Technology, and Programs    7, 19, 116
design principles    106
detonator systems    34
Direct Stockpile Work    29–31
disaster modeling and forecasting    46, 47
Distributed Computer-Aided Design and Manufacturing    35
distributed services delivery model    117
diversity
    goal    12
    initiative    119
    Office    116
division review committees    20
DNA research    69
    damage recognition and repair    70, 71
    libraries    69
    sequencing    69, 70, 71, 72
DOE/UC contract (see University of California)
Dual-Axis Radiographic Hydrotest Facility    28, 31, 36, 37, 42, 104
dynamic materials properties    31

E
earth and environmental studies    5
electrical energy systems    76
electroactive materials    66
electrochemistry    66
Electronic Software Distribution    136, 137
    License Utility    136, 137
emergency management    110–112
emergency response to nuclear weapons accidents    35
Employee Assistance Program    123
Employee Center    118
employee relations    123
    goals    123
    group    123
energetic materials    9, 14
Energy and Sustainable Systems Programs    76–79
    activities    76
    new initiatives    79
    Office    76
    programmatic thrust areas    76
Energy Awareness Program    112
energy goals    110, 111
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Energy Management Plan    111
Energy Policy Act    110
Energy Resources Strategic Goals (DOE)    76, 77
energy-savings retrofit projects    111
Enhanced Surveillance    27, 29, 34, 35
Environment, Safety, and Health    94–98
    Division    59, 96, 98
    objectives    89, 116
    performance-based management system    95, 96
    public health and environmental protection efforts    96, 97, 98
    worker safety and health activities    96
environmental bioremediation research    72
Environmental Impact Statement    107
Environmental Management Science Program    80
Environmental Programs
    funding    99
    Sustainability Science thrust    98
Environmental Protection Agency Work for Others    83
Environmental Research Program    72
environmental restoration
    cleanup    101
    project    98, 100, 101, 102
        milestones    101
        roadmap    101
    report    108
Environmental Science and Waste Technology Programs    79–82
Environmental Security Program    81
Environmental Stewardship Initiative    100, 102
    four elements    102
    programs    98
environmentally preferable procurement    102
equal employment opportunity    119, 120, 122
Ernest Orlando Lawrence Berkeley National Laboratory    36, 45, 66,
      69, 74, 75, 90, 96

F
facilities
    ages    103, 104
    budget   112
    surplus    112, 113
Facilities Engineering Manual    106
Facility and Waste Operations Division    103, 109, 110, 112, 113
Facility for Information Management, Analysis, and Display    101
Facility Management
    Program    110
    Unit    110, 112, 113
Falcon simulation software    45, 46
Federal Energy Management Program    111
Federal Highway Administration    79, 83
financial management    128, 129
financial objective    88, 89
fire behavior code    46
Fire Protection Program    113
Fissile Material Cutoff Treaty    52
fissile materials
    disposition    49, 57
    storage    52, 57

Foreign Visits and Assignments    114
    procedure    115
former Soviet Union    48, 49, 50, 52
FORTÉ Satellite    54
fossil energy programs    78
fuel cells    59, 77, 78
Fuel Cells for Transportation Applications Program    77
Functional Managers    90
functional areas of operations (see Appendix F)
Funds-In Agreements    128
fusion energy research    68, 69

G
gamma-ray bursts    56
gas programs    78
genomic bacterial artificial chromosome    69, 70
geochemical projects    66
geophysics projects    66
geosciences and engineering research    66
Gigabyte Systems Network    41
Global Change Research Program    73
global climate change research    72
Global Environmental Management of Radioactive Materials    81
global environmental management program    62
global ocean and climate modeling    73
Grand Challenges    43, 73
Green Chemistry Program    81
“green” light bulb    77
Green Zia Environmental Excellence Program    102
ground contamination    80

H
hard and deeply buried targets    49, 50
Hazardous and Solid Waste
    Amendment    100, 101
    programs    97
health and environment research   69–72
health effects research    71
health security research    127
Heavy-Element Chemistry program    65
high-energy and nuclear physics research    68
high-energy-density physics    38
High Explosive Reaction Chemistry by Ultrafast Laser
    Spectroscopy (HERCULES)    39
high explosives    9, 10, 39, 40
    aging    39, 40
    development    59
    facilities    33
    program    39
    science and engineering    39
    service lifetimes    29
High-Level Waste Repository Project    81, 82
High-Performance Computing and Communications    43–47
    information technology    43
    Program   42, 43, 60, 73
    research and development    43–47
high-performance computing and simulation    28
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High-Performance Storage System    41, 44, 45, 60
High-Resolution Environmental Studies    80, 81
high-temperature superconductivity programs    64, 76
HIPPO spectrometer    67
HIV research    47, 83
HIV sequence database    47, 83
human chromosome 16    69, 70
Human Genome Program    69, 71
Human Resources
    Division    116, 117, 118, 123
    mission    116
    systems view    117, 118
hydrodynamic testing    28, 30, 31, 36, 37, 38
hydrogen combustion research    76, 77
hydroradiography    10

I
Idaho Advanced Test Reactor    57
Implementation Profiles process    90
Industrial Business Development
    industrial collaborations    127
    Office    127
    Regional Business Development    127, 128
    research agreements    128
    Strategic Partnerships    127
Industrial Partnership Office    128
Industries of the Future Program    77
Inertial Confinement Fusion
    Ignition Campaign    32
    Program    32, 38
influenza research    46, 47
Information and Data Management system    35
Information and Knowledge Management System Project    136
Information and Records Management Program    135, 136
Information Architecture Project    134
    Year-2000 initiatives    134, 135
Information Management    134–137
    goals    134
information technology    43, 75, 76
Information Technology Initiative    43
Infrastructure Analysis Assurance Project    61
Initiative for Proliferation Prevention    52, 53
Institute for Complex Adaptive Matters    64, 74
Integrated Nuclear Materials Information System    35
Integrated Product Realization Environment Campaign    32
Integrated Safety Management   94, 95, 127, 133
    goals    94, 95
Integrated Safety Process    29, 30
integrated strategy for nuclear weapons laboratories    27, 36, 37
Integrated Weapon Activity Plan    29, 30
integration objectives    19, 20
intellectual property management    128
Intelligence Community Work for Others    84
Internal Security Office    113
International Atomic Energy Agency    50, 52, 84
International Human Genome Project    69

International Technology    54, 55
ion implantation    65
ISIS facility    67
Isotope Production and Distribution Program    78

J
Joint Biological Remote Early Warning System    61
Joint Catalysis Institute    66, 74
Joint DOE/DoD Munitions Technology Program    40
Joint Experimentation    61
Joint Genome Institute    69, 70
Joint Nuclear Explosives Training Facility    30
joint test assemblies    34, 35

Joint Vision 2010    61

K
Kids Around the University initiative    126
Knowledge Management System Project    127

L
Laboratory-Directed Research and Development    6–11
    disciplinary categories    6, 7
    funding    6
    strategic scientific thrusts    7
Laboratory Foundation    125, 133
Laboratory Implementation Requirements    109, 110, 113
Laboratory Retiree Group    126
Laboratory Volunteer Program    125
land transfers    106–108
    schedule    107
land-use issues    106–108
laser-based laboratory light source    64
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lattice quantum chromodynamics    73
Lawrence Livermore National Laboratory    9, 28, 32, 36, 39, 42, 45,
    49, 55, 56, 58, 61, 69, 72, 75, 90, 96, 113
lead test assemblies    57, 58
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licenses    128
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limited-lifetime components    34
Liquid Scintillator Neutron Detector    68
Los Alamos Area Operations Office    96, 106, 108
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Los Alamos Neutron Science Center
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    irradiations    41, 78
    national neutron science user facility    64, 67, 68, 70
    neutron resonance spectroscopy    40

H - L



183

I N S T I T U T I O N A L  P L A N  F Y  2  0  0  0  - F Y  2 0 0 5

V. INDEX

    proton radiography    37
    Program Advisory Committee
Lunar Prospector spacecraft    55

M
magnetic resonance force microscope project    64, 65
magnetized target fusion    68, 74, 75
Magnetoenchepalography Program    72
Management Practices Objective    89
management walkaround system    93
Manuel Lujan Jr. Neutron Scattering Center    64, 67, 70
materials disposition programs    57–58
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